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ABSTRACT
The d i lu t io n  e n d  p o in t  o f  to b a c c o  e tc h  v i ru s  (TEV) w a s  1 /5  ,00 0  
in  w a te r  a n d  in  a  p h o s p h a te  b u ffe r  s o lu t io n .  In f e c t iv i ty  w a s  g r e a t e s t  
w h e n  a  0 .0 5  M p h o s p h a te  b u ffe r  w a s  u s e d  a s  a  d i lu e n t .  I n fe c t iv i ty  
w a s  l o s t  o r g r e a t ly  r e d u c e d  w h e n  e x t r a c t s  w e re  f ro z e n .  M axim um  
v iru s  o c c u r re d  in  N ic o t ia n a  ta b a c u m  L. v a r .  H a v a n a  4 2 5 ,  13-17  d a y s
a f te r  in o c u la t i o n ,  in  w h ic h  c a s e  a  g r e a te r  c o n c e n t r a t io n  o f v i ru s  w a s  
p re s e n t  i n  th e  te rm in a l  l e a v e s . TEV w a s  b i re f r in g e n t  in  a p a r t i a l ly  
p u r i f ie d  p re p a ra t io n  a n d  a n  e le c t ro n m ic ro g ra p h  sh o w e d  i t  to  b e  a  ro d ­
s h a p e d  p a r t i c l e .
T ra n s m is s io n  s tu d ie s  sh o w ed  TEV c o u ld  b e  t r a n s m i t te d  m e c h a n i ­
c a l ly  th ro u g h  th e  ro o t s y s te m s  by p in s  w h ic h  h a d  p re v io u s ly  b e e n  d ip p ed  
in  in f e c t io u s  v iru s  e x t r a c t s .  Four p la n t  p a th o g e n ic  n e m a to d e s  w e re  
found  in  s o i l  s a m p le s  t a k e n  from Avery I s l a n d ,  X iphinem a s p ,  , 
C r ic o n e m o id e s  s p . , H e l ic o ty le n c h u s  s p . , a n d  T y le n c h o rh y n c h u s  s p .  
H o w ev e r ,  n one  t r a n s m i t te d  TEV u n d e r  th e  s p e c i f i e d  m ethod  u s e d  h e r e .
W h e n  Long Red C a y e n n e ,  Yolo W o n d e r ,  F lo r id a  G i a n t ,  C a l i fo rn ia  
W o n d e r ,  C a l i fo rn ia  W o n d e r  S u p e r  S t r a in ,  T ru eh e a r t  P im e n to ,  a n d  S w ee t 
B an an a  w e re  c l e f t  g ra f te d  to  T a b a s c o  p e p p e r  r o o t s t o c k , t h e n  th e  l e a v e s  
in o c u la te d  m e c h a n ic a l ly  w ith  TEV, a l l  p l a n t s  w i l t e d .  W h en  r e c ip ro c a l  
g r a f t s  w e re  m ade  w ith  t h e s e  sa m e  p e p p e r  v a r i e t i e s  w i l t  d id  no t o c c u r .
ix
When Tabasco and Bell pepper p lan ts  were approach grafted and 
then  inocu la ted , neither plant w il ted . W hen Tabasco w as approach 
grafted to  Tabasco and inocu la ted , both p lan ts  w il ted .  However, in 
the former wilt occurred after the re s is ta n t  plant in  the  combination was 
severed at the soil l i n e .
W hen Tabasco pepper p lan ts  were a ssa y ed  on Chenopodium 
amaranticolor C oste  & Reyn, for virus concentra tion  by th e  lo ca l  le s io n  
method few le s io n s  were produced. The same method w as used  to  a ssa y  
TEV on Tabasco and tobacco  le a v e s ,  but the  inocula ted  lea v es  had to  be 
dechlorophylized and s ta ined  w ith iodine to  de tec t the l e s io n s . How­
ever, the  method w as not su itab le  for loca l le s io n  co un ts .
The concentra tion  of virus at the time of inoculation  w as d irec tly  
proportional to  the tim e required for w ilt to  occur. The virus concen­
tra tion  w as high in  recen tly  w ilted  p lan ts  but decreased  gradually  after 
in it ia l  w ilt symptoms appeared . TEV w as su c ce ss fu lly  iso la ted  from 
d ise a se d  roots and leav es  of Tabasco pepper p lan ts  one to  20 days 
after w i l t .
No sign ifican t changes in  pH were measured betw een d ise a se d  
and healthy  root and leaf t i s s u e s  from Tabasco pepper p la n ts .
W hen the  a i r -b la s t  method of inocu la tion  w as u se d ,  30-100% of 
the p lan ts  became in fec ted .
x
INTRODUCTION
C om m erc ia l p la n t in g s  of T a b a sc o  p e p p e r  p la n ts  a re  l im ite d  to  th re e  
p a r i s h e s  in  so u th  L o u is ia n a :  I b e r ia ,  S t .  M a r t in ,  an d  L a fa y e t te .  The 
p e p p e r  p ick l in g  and  hot s a u c e  in d u s t ry  i s  a  s i z e a b le  one  invo lv ing  over  
$ 2 0 0 ,0 0 0  pe r  y e a r .  Various ty p e s  o f p e p p e rs  a re  in v o lv e d  in  th e  i n ­
d u s t r y ,  th e  T a b a sc o  p e p p e r  be ing  th e  p redom inan t one for th e  p ro d u c tio n  
of T a b a sc o  ho t s a u c e .  The in d u s t ry ,  e s t a b l i s h e d  in  1858, i s  s u c c e s s f u l ,  
bu t th e  T a b a sc o  p e p p e r  p la n t  i t s e l f  i s  ve ry  s u s c e p t ib le  to  to b a c c o  e tch  
v iru s  (TEV) (21 , 2 2 ) .  Sm all p la n t in g s  o f a n  a c re  or l e s s  a re  u s u a l ly  
k i l le d  b e fo re  th e  p la n ts  s e t  f ru i t ,  an d  l o s s e s  up to  20% h a v e  b e e n  
o b se rv e d  in  la rg e r  p la n t in g s .
The sym ptom s of th e  d i s e a s e  of T a b a sc o  p e p p e r  p la n ts  a re  ve ry  
s t r ik in g  b e c a u s e  a f fe c te d  p la n ts  su d d e n ly  w i l t  a n d  d i e .  This c o n d it io n  
u s u a l ly  o c c u rs  w h e n  p la n ts  a re  b e g in n in g  to  p ro d u ce  f ru i t .  A c o m p le te  
d e s c r ip t io n  o f  th e  d i s e a s e  h a s  b e e n  g iv e n  (58 , 5 9 ) .  S e v e ra l  l in e s  of 
s tu d y  w ere  m ade to  le a rn  more abou t v iru s  w il t  of T a b a sc o  p ep per  
p la n ts  w ith  th e  u l t im a te  in te n t io n  o f f ind ing  a  c o n tro l .  In c lu d e d  in  
t h e s e  s tu d ie s  w ere :  roo t t r a n s m is s io n ,  n em atod e  t r a n s m is s io n  
s t u d i e s ,  pH of h o s t - v i r u s  r e l a t io n s h ip ,  r e s p o n s e  o f  v a r io u s  roo t -  
s to c k  to  TEV, r e la t io n  o f w i l t  sym ptom s to  TEV c o n c e n t r a t io n ,  th e  
a i r - b l a s t  m ethod o f  in o c u la t io n ,  a n d  p u r i f ic a t io n  of TEV.
1
REVIEW OF LITERATURE
T abasco  pepper, C apsicum  f ru te sc en s  L. v a r .  T ab a sc o ,  i s  a hardy 
p lant which grows w e ll  in  south Louisiana; how ever, it  i s  h igh ly  s u s ­
cep tib le  to  to bacco  e tch  v irus (TEV) (21, 22). W hite  and Horn (58) 
found th a t  the  v irus  a t ta c k s  and k i l l s  the  phloem t i s s u e  in  the  root 
system  w ith  su bsequen t death  of c o r t ica l  c e l l s .  S ince turgor p ressu re  
i s  lo s t  when th e s e  t i s s u e s  are  d e s tro y ed , the  p lan t w i l t s .  Plugging 
of xylem v e s s e l s  w as not observed  and th e  most s ig n if ican t  in te rna l 
symptom w as a root phloem n e c ro s is .  Phloem n ec ro s is  w as  not observed  
in  any of the  above ground p a r t s .  Sclerotium  ro lfs i i  S a c c .  and 
Pseudom onas so lanaceaum  E. F. Smith c a u s e  w ilting  of T abasco  pepper 
p la n ts .  T hese d i s e a s e s  are  known as  Southern w ilt  or Southern b l ig h t ,  
r e s p e c t iv e ly .  The w ilt  c a u se d  by TEV is  known a s  v irus  w ilt  of T abasco  
pepper p l a n t s .
The d i s e a s e  w as  f irs t  s tud ied  in  L ouis iana  by Person  (42, 4 3 , 44 , 
45 , 46, 47 , 48 , 49 , 50 , 51 , 52), who w as not ab le  to  determ ine the  
pa thogenic  a g e n t .  The true c a u s a l  agen t of th e  d i s e a s e  w as not e s ­
ta b l ish e d  until  G reen lea f  (21, 22), in  Alabam a, found th a t  th e  d is e a s e  
w as due to  a sev ere  s tra in  of TEV.
Anderson and Corbett (4) and Anderson (5) have reported  TEV in 
pepper f ie ld s  in  Florida and Laird and  D ickson  (37) have recovered  
TEV from sw ee t and ch ili  peppers in  sou thern  C a l i fo rn ia . S inc la ir  and
H orn  (56) a n d  H orn  a n d  S in c la i r  (33) sh o w e d  th a t  TEV w a s  p r e s e n t  in  
f ie ld  p la n t in g s  o f  T a b a s c o  p e p p e r  p la n t s  in  so u th  L o u is ia n a .
The d i s e a s e  i s  a p p a re n t ly  s p r e a d  in  th e  f i e ld  by  a p h id s .  The 
v i ru s  i s  n o n p e r s i s t e n t  a n d  B aw den  (9) h a s  l i s t e d  A phis f a b a e  S c o p .  ,
A . rham ni B o y e r , M a c ro s ip h u m  g e l  K o ch , M y z u s  c i rc u m f le x u s  B u c k s o n , 
a n d  M_. p e r s i c a e  S u l z . , a s  v e c t o r s .  In  a d d i t io n ,  L aird  a n d  D ic k s o n  
(37) r e p o r te d  A . g o s s v p i i . M . s o l a n i f o l i i , M . p i s i , a n d  .A.. s p i r a e c o la  
a s  v e c t o r s .  W h ite  (59) w a s  a b le  to  t r a n s m i t  TEV from T a b a s c o  to  
T a b a s c o  w i th  M_. p e r s i c a e  in  L o u i s i a n a .
B aw den  a n d  N ix o n  (10) p a r t i a l l y  p u r i f ie d  TEV a n d  found  i t  t o  b e  
a r o d - s h a p e d  p a r t i c l e ,  a p p a re n t ly  f l e x i b le ,  a n d  10 mu w id e .
B aw den  a n d  K a s s a n is  (8) r e p o r te d  t h a t  5 8 °C  for t e n  m in u te s  i n ­
a c t i v a t e d  th e  s e v e r e  s t r a in  of TEV, w h i le  H o lm es  (30) found  th a t  c o m ­
p le te  i n a c t i v a t i o n  r e s u l t e d  a f t e r  e x t r a c t s  h a d  b e e n  heated  a t  55°C  for
t e n  m in u te s .  W h i te  (59) c o m p le te ly  i n a c t i v a t e d  TEV in  T a b a s c o
o
p e p p e r  l e a f  e x t r a c t  a f t e r  h e a t in g  th e  j u i c e  a t  60 C for t e n  m in u te s .
A cco rd in g  to  W h ite  (59) TEV c a n  b e  i s o l a t e d  from d i s e a s e d  
T a b a s c o  ro o ts  a n d  l e a v e s  an d  i s  a p p a re n t ly  no t s o i l  o r  s e e d  t r a n s ­
m it te d  .
MATERIALS AND METHODS
The to b acco  e tch  v irus  (TEV) , w hich w as  u sed  throughout th is  
en tire  s tu d y , w as  cu ltu red  in  g reenho use  grown to b a c c o ,  N ico tiana  
tabacum  L. v a r .  H avana 425 . W hen p o s s ib le ,  inoculum  u se d  in  a l l  
t e s t s  w as  ob ta ined  from to b ac co  p lan ts  w hich  had  been  in fec ted  for 
12-20 d a y s .  U n le ss  o therw ise  s ta te d  th e  inoculum  c o n s is te d  of a 
1/5 d ilu tion  to b acco  lea f  ex tra c t  w h ich  w as  p repared  by m ascera ting  
one g of d is e a s e d  le a f  t i s s u e  in  a mortar with four ml of 0 .05  M 
phospha te  buffer a d ju s te d  to  pH 7 . 5 .  Powdered #600 m esh c a r ­
borundum w as  ligh tly  sp rink led  over le a v e s  to  be in o c u la te d .  
U su a lly  th ree  to  four le a v e s  per p lan t w ere  in o cu la te d  by rubbing 
each  lea f  th ree  to  four t im es  w ith  an  inoculum  so ak ed  c h e e se c lo th  
p a d .  A 20-20^-20 com m ercial l iqu id  fe r t i l iz e r  or a modified 
H o ag land 's  mixture w as u se d  to  f e r t i l iz e  the  p lan ts  so  th a t  they  
would be growing v igorously  w hen  in o c u la te d .  The p lan ts  w ere  
sp rayed  every se v en  to  te n  days w ith  M ala th ion  (0 ,0 -D im ethy l 
D ith iophosphate  of D ie thyl m e rc a p to su c c in a te ) .
Chenopodium am aran tico lor C o s te  & R e y n . , a lo c a l  
le s io n  h o s t  for TEV w as  u sed  for a l l  a s s a y  t e s t s .
Tobacco p lan ts  u se d  a s  so u rces  of v iru s  for pu rif ica tion  w ere  
grown in  four-inch  po ts  in  the  g re e n h o u se .  P lan ts  w ere  in o cu la ted  
in  the  f iv e -  or s ix - l e a f  s ta g e  and  h a rv e s te d  w hen  th e  symptoms
b e c a m e  s y s te m ic  i n  th e  t e rm in a l  l e a v e s  w h ic h  w a s  b e tw e e n  13 -17  d a y s  
fo l lo w in g  i n o c u l a t i o n .  C . a m a ra n t ic o lo r  p l a n t s  u s e d  fo r  a s s a y  s tu d i e s  
a l s o  w e re  g ro w n  in  fo u r - in c h  p o t s .
An I n t e r n a t io n a l  m od e l PR-2 c e n t r i fu g e  w a s  u s e d  fo r  low s p e e d  
c e n t r i f u g a t io n  a n d  a  S p in c o  r e f r ig e r a te d  u l t r a  c e n t r i f u g e  for h ig h  s p e e d  
c e n t r i f u g a t io n .  S a m p le s  fo r  e l e c t r o n  m ic ro s c o p y  w e re  s p r a y e d  on to  
c o l l o d i o n - c o a t e d  g r id s  a n d  a i r - d r i e d .  G r id s  w e re  s h a d o w e d  w ith  
u ran iu m  a n d  e x a m in e d  w i th  a  P h i l l ip s  e l e c t r o n  m ic r o s c o p e .
P e p p e r  p l a n t s  fo r  c l e f t  g ra f t  e x p e r im e n ts  w e r e  g ro w n  in  f l a t s  an d  
s e e d l i n g s  o f  un ifo rm  s i z e  w e re  t r a n s p l a n t e d  s in g u la r ly  to  fo u r - in c h  
p o t s .  P la n ts  12-15  cm  t a l l ,  t o  b e  u s e d  for s c i o n s ,  w e re  d e f o l i a t e d  
e x c e p t  for a  few  te r m in a l  l e a v e s  a n d  s e v e r e d  im m e d ia te ly  a b o v e  th e  
l o w e s t  n o d e  a n d  p l a c e d  in  a  b e a k e r  o f w a t e r .  S te m s  o f  th e  s to c k  a l s o  
w e re  s e v e r e d  b e lo w  t h e  l o w e s t  n o d e  a n d  s l i t  a b o u t  2 . 5  cm  lo n g i tu d in a l ly  
w i th  a  r a z o r  b l a d e .  T he  s c i o n s  w e re  c u t  w e d g e  s h a p e  a n d  i n s e r t e d  in to  
th e  s l i t  s t o c k ,  b o u n d  w i th  S t e r i c r e p e ,  S te r ic r e p e  C o rp o r a t io n ,  a n d  
p l a c e d  in  a  m o is t  c h a m b e r  fo r  2 4 -3 6  h o u r s . G ra f te d  p l a n t s  w e re  
rem o v e d  from th e  m o is t  c h a m b e r  a n d  p l a c e d  u n d e r  s c r e e n  c a g e s  for 
f iv e  to  s e v e n  d a y s .  P la n ts  w e re  c o v e re d  w i th  o n e  t h i c k n e s s  of b row n  
p a p e r  to  p r o te c t  th e m  from d i r e c t  s u n l i g h t .  T he  p l a n t s  g rew  fo r  2 0 -3 0  
d a y s  u n t i l  s u c c u l e n t  s h o o ts  d e v e lo p e d  a n d  t h e n  t h e  s c i o n s  w e re  
i n o c u l a t e d  w i th  a n  i n f e c t i o u s  v i ru s  e x t r a c t .
P e p p e r  p l a n t s  fo r  t h e  a p p ro a c h  g ra f t  e x p e r im e n ts  f i r s t  w e r e
grown in  f la ts  in  the  g reen h o u se  and  la te r  tw o seed lin g  p la n t s ,  each  a 
d iffe ren t v a r ie ty ,  w ere  t r a n s p la n te d  about one inch  apart  in to  fo u r-  
inch  p o ts .  W hen th e  p lan ts  w ere  15-20 cm t a l l ,  e q u a l  a re a s  of 
epiderm is and  co rtex  from th e  s tem  of eac h  v a rie ty  were cu t aw ay and 
the  cut su rfaces  of th e  two s tem s brought in to  c o n ta c t .  Graft un ions 
w ere  bound w ith  S te r ic r e p e . The p lan ts  w ere  p lac ed  on g reen h o u se  
ben ch es  for tw o to  th ree  w e e k s ,  th e n  one p lan t  in  each  pot w as  i n ­
o c u la te d  w ith v irus  e x t r a c t .
In  root t ra n s m is s io n  s tu d ie s  T ab asco  pepper p la n t s ,  uniform in 
s i z e ,  w ere  grown in  fou r-inch  po ts  con ta in ing  s te r i l iz e d  san d  or a 
h a lf  and h a lf  mixture of s te r i l iz e d  so i l  and  s a n d .  Only one pepper 
p lan t w a s  grown in  each  p o t .  W hen  the  p lan ts  w ere  12-15 cm t a l l ,  
roo ts  w ere  w a sh e d  tw ice  w ith  tap  w a te r .  Following th e  seco n d  w ash ing  
roots  w ere  in o cu la te d  by e i th e r  of two m ethods: 1) th e  roo ts  w ere  
sp rink led  w ith  #600 mesh carborundum  and th e n  rubbed w ith an  in ­
oculum so ak ed  c h e e se c lo th  pad; 2) th e  root sy s te m s  w ere  p unc tu red  
w ith  p ins  th a t  had  b e en  dipped in  in fec tio u s  v iru s  e x t r a c t .
C . am aran tico lo r  w as  u se d  in  a s s a y  t e s t s  to  de te rm ine  v irus 
t i t e r  both  in  d i s e a s e d  g rafted  p lan ts  and  w il te d  T abasco  pepper 
p la n t s .  Ind ica to r  le a v e s  w ere  in o c u la te d  w ith  a 1 /5 d ilu ted  e x tra c t  
from the  le a f  and  roo ts  of in f e c te d ,  g ra f ted  p lan ts  5 ,  7 ,  10, 12, and 
15 days follow ing in o c u la t io n .  Leaf and  root t i s s u e  w a s  h a rv e s te d  
from T ab asco  pepper p lan ts  on the  f i r s t  and seco n d  day of w i l t .
T h e s e  t i s s u e s  w e re  u s e d  to  p re p a re  e x t r a c t s  fo r i n o c u la t i o n .  C . 
a m a ra n t ic o lo r  l e a v e s  a l s o  w e re  in o c u la te d  w ith  d i lu t io n  v a lu e s  o f  1 / 1 ,  
1 / 5 ,  1 / 5 0 ,  a n d  1 /1 0 0 ,  p re p a re d  from l e a f  t i s s u e  h a r v e s t e d  from a 
T a b a s c o  p e p p e r  p la n t  o n  th e  f i r s t  d a y  o f  w i l t .
The lo n g e v i ty  of TEV in  T a b a s c o  p e p p e r  p l a n t s  in v o lv e d  th e  c o l ­
l e c t io n  of l e a f  a n d  roo t s a m p le s  from d i s e a s e d  p e p p e r  p la n t s  o n  th e  
f i r s t  d a y  of w i l t  a n d  2 ,  4 ,  6 ,  8 ,  15 , 2 0 ,  a n d  30 d a y s  fo l lo w in g  w i l t .  
E ach  s a m p le  w a s  a s s a y e d  o n  h e a l th y  T a b a s c o  p e p p e r  p l a n t s  im m e d ia te ly  
a f t e r  h a r v e s t .
In  e x p e r im e n ts  in v o lv in g  pH s tu d ie s  T a b a s c o  p e p p e r  p l a n t s  w e re  
g ro w n  in  s i x - i n c h  p o ts  w h ic h  c o n ta in e d  a  m ix tu re  of s t e r i l i z e d  s o i l  
a n d  s a n d .  P la n ts  w e re  i n o c u la te d  w h e n  a b o u t  18 cm  t a l l .  L ea f  a n d  
roo t s a m p le s  w h ic h  w e re  c o l l e c t e d  from d i s e a s e d  p l a n t s  on  t h e  f i r s t  
d a y  o f w i l t  a n d  1 , 2 ,  3 ,  4 ,  6 ,  8 ,  10 , a n d  11 d a y s  l a t e r  w e re  c o m p a red  
w ith  h e a l th y  ro o t  a n d  l e a f  s a m p le s .  E ach  s a m p le  w a s  m a s c e r a te d  in  
d i s t i l l e d  w a te r  t o  a  1 /5  d i lu t io n  a n d  p l a c e d  in  f iv e  c c  c u p s . The pH 
o f e a c h  s a m p le  a n d  t h e  d i s t i l l e d  w a te r  u s e d  for e x t r a c t i o n  w a s  d e t e r ­
m in ed  w i th  a  B eckm an  m odel G pH m e te r  w h ic h  w a s  s t a n d a r d i z e d  
b e fo re  a n d  a f t e r  e a c h  r e a d in g .
S o il  s a m p le s  c o l l e c t e d  from A very I s l a n d ,  a s  w e l l  a s  t h o s e  
e x a m in e d  from th e  i n o c u la t io n  o f T a b a s c o  p e p p e r  p l a n t s  g ro w n  in  
Avery I s l a n d  s o i l s ,  w e re  a n a ly z e d  in  th e  N e m a to lo g y  L a b o ra to ry ,  
L o u is ia n a  A g r ic u l tu ra l  E xp erim en t S t a t i o n .  The m e th o d  o f  n e m a to d e
e x tra c t io n  w as  a  m od ifica tion  of th a t  l i s t e d  by S e in h o rs t  (55) w here  th e  
so i l  sam p les  w ere  p a s s e d  through  five  to  s e v e n  s i e v e s .  Twenty so i l  
sam ples  rep re se n tin g  20 s i t e s  a t  Avery I s la n d  w ere  e x am in ed .
In th e  g reen h o u se  t e s t  se e d l in g  T ab asco  pepper p la n ts  w ere  
t r a n s p la n te d  to  s i x -  or t e n - in c h  po ts  w h ich  c o n ta in e d  so i l  c o l le c te d  
from f ie ld s  th a t  h ad  su p p o rted  a  T ab asco  pepp er  crop th e  p rev io u s  y e a r .  
W hen the  p la n ts  w ere  15-2 0 cm t a l l  one p la n t  in  eac h  of t e n  p o ts  w a s  
le a f  in o c u la te d  w ith TEV. The con tro l  w a s  one p lan t  in  eac h  of th e  s ix  
rem aining  p o ts  le a f  in o c u la te d  w ith  w a te r .  After 42 d a y s  so i l  sam p le s  
w ere  ta k e n  from eac h  pot and exam ined  in  th e  labo ra to ry  for the  
p re s e n c e  or a b s e n c e  of n e m a to d e s .
In  o rder to  de term ine  the  d i lu t io n  w hich  w a s  m ost e f fe c t iv e  for 
v irus  in o c u la t io n  of T ab asco  pepper p la n ts  through th e  l e a v e s ,  ra t io n s  
of 1 /1 ,  1 /5 ,  1 /5 0 ,  1/5 00 , and  1/5 ,000  of in fe c t io u s  to b a c c o  le a f  
e x tra c ts  w ere  u s e d .  D is t i l l e d  w a te r  rubbed  on th e  l e a v e s  of T ab a sc o  
pepper p la n ts  w ere  th e  c o n tro ls .  The t e s t  w a s  co n c lu d ed  40 days 
a f te r  th e  f i r s t  p lan t  w i l t e d .
The a i r - b l a s t  te c h n iq u e  (5, 6 ,  7 ,  15, 53) w a s  u s e d  to  m ass  
in o c u la te  T ab a sc o  pep per  p l a n t s . In  p re p a ra t io n  for th i s  t e s t  pepper 
seeds w ere  th ic k ly  sow n in  e ig h t  f la ts  of s o i l .  W hen  th e  p la n ts  w ere  
s e v e n  to  te n  cm t a l l  th e  fo l ia g e  w a s  b l a s t  in o c u la te d  w ith  an  in fe c t io u s  
to b a c c o  le a f  e x tra c t  u s ing  120-150 lb s  of p r e s s u r e .  The in o c u la t io n  
e x tra c t  w a s  p repared  w ith  20 g of m ac e ra te d  d i s e a s e d  to b a c c o  le a f  
t i s s u e  in  70 ml of d i s t i l l e d  w a te r  w h ich  w a s  s t ra in e d  th rough  four
t h i c k n e s s e s  of c h e e s e c l o t h .  O ne f la t  o f  p la n t s  w a s  b l a s t e d  w i th  
d i s t i l l e d  w a te r  to  s e rv e  a s  th e  c o n t r o l ,  w h i le  th e  rem a in in g  s e v e n  
f l a t s  o f p l a n t s  w e re  in o c u la te d  w i th  v i r u s . In  o rd e r  to  b e  s u re  th e  
in o cu lu m  w a s  i n f e c t i o u s ,  a  t e n  ml p o r t io n  w a s  u s e d  to  l e a f  in o c u la te  
t h r e e  T a b a s c o  p e p p e r  p la n t s  and  o ne  to b a c c o  p l a n t .  The num ber of 
w i l t e d  p la n t s  w a s  r e c o rd e d  15 d a y s  a f te r  in o c u la t i o n ,  The d e g re e  of 
m e c h a n ic a l  in ju ry  t h a t  r e s u l t e d  from th e  m ethod  o f  in o c u la t io n  w a s  
o b s e r v e d .  At t h i s  t im e  w i l t e d  p la n t s  w e re  s e l e c t e d  a t  rand om  and  
th e  e x t r a c te d  j u i c e  u s e d  to  l e a f  in o c u la t e  h e a l th y  T a b a s c o  p e p p e r  
p l a n t s . T h ree  of th e  s e v e n  f l a t s  w e re  b l a s t  i n o c u la te d  th e  s e c o n d  
t im e  w i th  v i ru s  w h i le  th e  c o n tro l  f la t  w a s  b l a s t e d  a g a in  w i th  d i s t i l l e d  
w a t e r .  F o u r te e n  d a y s  fo llo w in g  th e  s e c o n d  i n o c u la t i o n ,  th e  num bers  
o f in f e c te d  p la n t s  in  a l l  f l a t s  w e re  c o u n te d .
T a b a s c o  p e p p e r  a n d  to b a c c o  p l a n t s  w e re  t e s t e d ,  b y  th e  s ta r c h  
io d in e  t e c h n iq u e  (8 ) ,  for th e  p ro d u c t io n  o f  l o c a l  l e s i o n s  on  in o c u la t e d  
l e a v e s .  P la n ts  w e re  in o c u la te d  w h i le  g ro w in g  in  f o u r - in c h  p o ts  on  
g r e e n h o u s e  b e n c h e s ,  an d  th e  in o c u la t e d  l e a v e s  w e re  h a r v e s t e d  s ix  
to  t e n  d a y s  a f t e r  i n o c u la t i o n .  U s u a l ly  l e a v e s  w e re  t e s t e d  im m e d ia te ly  
a f t e r  t h e y  w e re  h a rv e s t e d ;  h o w e v e r ,  som e  l e a v e s  w e re  p l a c e d  in  b e a k e r s  
of w a te r  an d  r e f r ig e r a te d  a t  10°C  o v e rn ig h t ,  t h e n  t e s t e d .  T e s t  l e a v e s  
w e re  f i r s t  im m e rse d  in  b o i l in g  w a te r  for 1 5 -3 0  s e c o n d s  th e n  rem o ved  
a n d  im m e rse d  in to  b o i l in g  95% e th y l  a lc o h o l  fo r th r e e  to  f iv e  m in u te s  
u n t i l  a l l  c h lo ro p h y l l  h a d  b e e n  re m o v e d .  The d e c h lo ro p h y l iz e d  l e a v e s
w ere then  p laced  on photographic  p la te s  and  s ta in e d  w ith  a  one per 
cen t io d in e -p o ta ss iu m  iodide so lu tio n  and exam ined in  d iffuse  l ig h t .
EXPERIMENTAL RESULTS
P h y s i c a l - c h e m i c a l  S tu d ie s
T he d i lu t io n  e n d  p o in t  o f  TEV in  d i s t i l l e d  w a te r  
a n d  in  a  p h o s p h a te  b u f fe r
T h ree  e x p e r im e n ts  w e re  m ade  to  d e te rm in e  t h e  d i lu t io n  e n d  p o in t  o f  
TEV in  t o b a c c o  l e a f  e x t r a c t  (T able  I ) . In  t h e  f i r s t  tw o  t e s t s  f iv e  g o f  
t o b a c c o  l e a f  t i s s u e  from p l a n t s  i n f e c te d  fo r  f iv e  a n d  fou r w e e k s ,  r e ­
s p e c t i v e l y ,  w a s  m a s c e r a t e d  in  f iv e  ml o f  d i s t i l l e d  w a te r  to  a  f in a l  
d i lu t io n  o f  1 / 1 .  D i lu t io n  v a lu e s  o f 1 / 5 ,  1 /5  0 ,  1 /5 0 0 ,  1 / 5 , 0 0 0 ,  a n d  
1 / 1 0 ,0 0 0  w e r e  p r e p a re d  from th e  1 /1  d i lu t io n  a n d  a s s a y e d  o n  C . 
a m a r a n t i c o l o r . In  th e  th i r d  t e s t  0 .0 5  M p h o s p h a te  b u f f e r ,  pH 7 . 5 ,  
w a s  u s e d  for j u i c e  e x t r a c t i o n .  The in o c u lu m  for t h e  th i r d  t e s t  w a s  
o b ta in e d  from to b a c c o  p l a n t s  w h ic h  h a d  b e e n  i n f e c te d  for four w e e k s .  
G r e a t e s t  l e s i o n  p ro d u c t io n  o c c u r re d  w h e n  l e a v e s  w e re  a s s a y e d  w i th  
th e  1 /5  d i lu t i o n .  The num ber o f  l e s i o n s  d ro p p e d  s h a r p ly  in  s u c c e s s i v e  
d i lu t io n s  a n d  n o n e  w e re  p ro d u c e d  a t  1 / 1 0 ,0 0 0  d i lu t i o n .
V irus i n f e c t i v i t y  a t  fou r  m o la r i t i e s
I n f e c t io u s  e x t r a c t s  w e re  p re p a re d  in  1 . 0 ,  0 . 5 ,  0 . 1 ,  a n d  0 .0 5  
m o la r  p h o s p h a te  b u ffe r  s o l u t i o n s ,  r e s p e c t i v e l y ,  a n d  a l l  w e re  a d ju s t e d  
to  pH 7 .5  . The in o c u lu m  w a s  o b ta in e d  from to b a c c o  l e a v e s  t h a t  h a d  
b e e n  i n f e c t e d  for t e n  d a y s .  A s s a y s  w e re  m ade  o n  C . a m a r a n t ic o lo r
(T ab le  I I ) .  The 1 .0  M s o lu t io n  w a s  p h y to to x ic  an d  w a s  c o n s id e r e d  
u n s u i t a b l e  fo r a s s a y  s t u d i e s  o n  C_. a m a r a n t i c o l o r .
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Table I .  The number of loca l  le s io n s  produced on_C_. am aranticolor 
inoculated  with TEV in d is t i l led  w ater  and in  phosphate  
buffer so lu tion .
Dilution
Total Number of Lesions Produced
Test No. l a Test No. 2a Test No. 3^
1/5 35 123 145
1
1/50 3 7 19
1/500 2 3 1
1 /5 ,0 00 2 0 1
1 /10 ,000 0 0 0
a D isti l led  w ater w as used  a s  an ex trac t medium.
^0 .05  M phosphate buffer, pH 7 .5 ,  w as u sed  a s  an ex trac t medium.
Table II .  The number of lo ca l  le s io n s  produced on C . am aranticolor 
inocula ted  with TEV in various molar c o n ce n tra t io n s ,
Molarity_____________________________ Total Number of Lesions Produced
1.0 M 0
0.5 M 49
0 .1 M 147
0.05 M 343
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E ffect o f f re e z in g  of TEV e x t r a c t s  from to b a c c o
T hree  t e s t s  w e re  m ade to  d e te rm in e  th e  e f fe c t  o f f re e z in g  up on  th e  
in fe c t iv i ty  of TEV (Table I I I ) . In  th e  f i r s t  tw o  t e s t s  a n  e x t r a c t  w a s  p re ­
p a re d  from to b a c c o  p la n ts  th a t  h a d  b e e n  in fe c te d  for 30 d a y s .  The 
ju ic e  w a s  d i lu te d  1 /4  an d  d iv id e d  in to  tw o  e q u a l  p o r t io n s .  O ne po rt ion  
w a s  a s s a y e d  im m ed ia te ly  a f te r  p re p a ra t io n  w h e re a s  th e  o th e r  w a s  
a s s a y e d  a f te r  r e f r ig e ra t io n  a t  -9 ° C  for 24 h o u r s .  The r e s u l t s  o b ta in ed  
from th e  f i r s t  tw o  t e s t s  show ed  th a t  f ree z in g  o f  th e  e x t r a c t  e i th e r  com ­
p le te ly  in a c t iv a te d  or g re a t ly  r e d u c e d  th e  in fe c t iv i ty  o f  th e  v i r u s .
In  th e  th ird  t e s t  a  1 /5  d i lu t io n  in fe c t io u s  e x tra c t  w a s  p rep a red  
from te rm in a l  l e a v e s  of to b a c c o  p la n t s  w h ich  had  b e e n  in fe c te d  for 
19 d a y s  (Table IV). The e x tra c t  w a s  d iv id e d  e q u a l ly ,  one  p o r t io n  w a s  
a s s a y e d  im m e d ia te ly ,  w h e re a s  th e  o th e r  w a s  fro zen  for 12 ho u rs  a t  
- 9 ° C ,  th a w e d  for s ix  hours  a t  + 9 ° C ,  th e n  a s s a y e d .  The num ber o f 
l e s io n s  p ro d u ce d  a f te r  f reez in g  w a s  d e c r e a s e d  by  n e a r ly  100% w hich  
in d ic a te d  th a t  th e  t r e a tm e n t  g re a t ly  r e d u c e d  th e  in fe c t iv i ty  of TEV.
M aximum  v iru s  in  to b a c c o
Two t e s t s  w e re  m ade to  d e te rm in e  th e  t im e  for TEV c o n c e n tra t io n  
to  r e a c h  a  maximum in  to b a c c o .  In  bo th  t e s t s  four h e a l th y  to b a c c o  
p la n t s  w e re  s e l e c te d  from th e  g re e n h o u s e  b e n c h  an d  t r a n s fe r r e d  to  
th e  la b o ra to ry .  O ne l e a f  on  e a c h  to b a c c o  p la n t  w a s  in o c u la te d  w ith  
a  1 /5  in fe c t io u s  e x t r a c t  p re p a re d  from to b a c c o  p la n t s  w h ic h  h a d  b e e n  
in fe c te d  a b o u t  30 d a y s .
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Table I II .  The number of lo ca l  le s io n s  produced on C . am aran tico lor 
inocu la ted  w ith  TEV before  and a f te r  f re e z in g .
T es t No. 1 T est N o. 2
Leaf Number of L esions Number of L es ions
No. Before After Before After
1 21 0 5 1
2 45 0 15 2
3 20 0 10 4
4 _ 7 0
Table IV. The number of lo ca l  le s io n s  produced on C . am aran tico lo r 
ino cu la ted  with TEV before and a fte r  f re e z in g .






In  t h e  f i r s t  t e s t  four s a m p le s  w e re  t a k e n  a t  random  from o ld  and  
new  l e a v e s  w i th  a  num ber s ix  co rk  b o re r  from e a c h  in o c u la t e d  p l a n t .  
They w e re  m a s c e r a te d  in  0 .0 5  M p h o s p h a te  b u ffe r  a d ju s te d  to  pH 7 .5  
a n d  a s s a y e d .  L e a v e s  t h a t  w e re  ru b b ed  w e re  n o t  s a m p le d  h e r e .  The 
16 d i s c s  w e ig h e d  0 . 2 0 - 0 . 2 2  g; th e r e f o re ,  1 .8  ml o f b u ffe r  w a s  u s e d  
in  th e  e x t r a c t io n  p r o c e s s  to  g iv e  a  f in a l  d i lu t io n  of a p p ro x im a te ly  1 /1 0 ,  
A s s a y s  w e re  m ade  d a i ly  for 15 d a y s  t h e n  a t  4 2 ,  4 8 ,  a n d  53 d a y s  a f te r  
i n o c u la t i o n .  D a i ly  a s s a y s  w e re  m ade from ru b b ed  l e a v e s  for s i x  d a y s  
a f t e r  in o c u la t i o n .
In  th e  s e c o n d  t e s t ,  fo l lo w in g  th e  sa m e  p ro c e d u re  for e x t r a c t io n  
a n d  d i lu t i o n ,  th e  v i ru s  c o n c e n t r a t io n  in  s a m p le s  from yo u n g  te rm in a l  
l e a v e s  w a s  c o m p ared  w i th  th e  v i ru s  c o n c e n tr a t io n  in  s a m p le s  from 
o ld e r  l e a v e s . No ru b b ed  l e a v e s  w e re  u s e d  in  t h i s  t e s t . The young  
l e a f  s a m p le s  w e re  a s s a y e d  on  7 ,  13 , 15 , 17 , 19, a n d  24 d a y s  f o l ­
lo w in g  in o c u la t i o n ,  w h e r e a s  th e  o ld e r  l e a f  s a m p le s  w e re  a s s a y e d  on 
2 ,  3 ,  4 ,  5 ,  7 ,  9 ,  11, 13 , 15, 17, 19 , and  24 d a y s  a f t e r  i n o c u la t i o n .  
L e s io n  c o u n ts  w e re  m ade s e v e n  to  t e n  d a y s  fo l lo w in g  in o c u la t io n .
The r e s u l t s  o f  th e  f i r s t  t e s t  sh o w ed  th a t  v iru s  c o n c e n t r a t io n  
w a s  g r e a t e s t  13 d a y s  a f te r  in o c u la t io n  in  n o n in o c u la te d  l e a v e s ;  
w h e r e a s ,  a s s a y s  o f  in o c u la te d  l e a v e s  sh o w e d  th a t  th e  v i ru s  t i t e r  
r e a c h e d  a  low  m axim um  fiv e  d a y s  a f te r  in o c u la t io n  th e n  f e l l  sh a rp ly  
(Table  V a n d  F igu re  I ) .
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Table V. The maximum virus in  tobacco  a s  in d ica ted  by the  number of
lo ca l  le s io n s  produced on C .  am aran tico lo r . T est Number O n e .
Days after 
Inoculation
Total Number of L esions Produced From
Mean*Inocu la ted  Leaves N oninoculated  Leaves
1 0 - 0 .0
2 0 - o * o
3 5 - 1.5
4 12 0 3 .0
5 121 0 30 .3
6 11 - 2 .7
6 - 412 103.0
7 - 833 208 .3
8 - 750 187.5
9 - 694 173,5
10 - 1,438 359.5
11 - 1,395 348.6
12 - 909 272.3
13 - 1,518 379.5
14 - 284 7 1 .0
15 - 115 2 8 .8
42 - 38 9 .5
48 - 41 10.3
53 - 38 9 .5
*M ean of 4 r e p l ic a te s .
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R e su lts  of th e  s e c o n d  t e s t  show ed  th a t  m axim um  v iru s  o ccu rred  
17 d a y s  a f te r  in o c u la t io n  in  th e  new  n o n in o c u la te d  te rm in a l l e a v e s , 
and  in  15 d a y s  in  th e  o ld e r  n o n in o c u la te d  le a v e s  (T able VI a n d  F igu re  I ) .
G e n e ra l p ro ce d u re  for v iru s  p u r if ic a tio n
T o b acco  an d  C_. a m a ra n tic o lo r  p la n ts  w e re  t r a n s p la n te d  s e p a ra te ly  
in to  fo u r- in c h  p o ts  in  th e  g re e n h o u s e , a n d  f e r t i l iz e d  ev ery  f iv e  to  s e v e n  
d a y s  w ith  a  m od ified  H o a g la n d 's  s o lu t io n .  T w enty to b a c c o  p la n ts  in  
th e  f iv e  or s ix  l e a f  s ta g e  w e re  s e le c te d  and  one  le a f  on  e a c h  p la n t 
w a s  in o c u la te d  w ith  TEV. C . a m a ra n tic o lo r  an d  T a b a sc o  p e p p e r p la n ts  
w e re  in o c u la te d  w ith  th e  sam e  v iru s  so u rc e  to  show  th a t  th e  inocu lum  
w a s  in f e c t io u s .
W h en  th e  sym ptom s b e ca m e  s y s te m ic ,  th e  to b a c c o  le a v e s  w ere  
h a rv e s te d  an d  re f r ig e ra te d  a t  9°C  for 15 m in u te s . The p e rio d  of tim e  
b e tw e e n  in o c u la t io n  an d  h a rv e s t  w a s  12-15  d a y s .  N one of th e  in ­
o c u la te d  le a v e s  w e re  u s e d  in  th e s e  t e s t s .  A fter re f r ig e ra t io n  one  g 
of le a f  t i s s u e  w a s  m a c e ra te d  in  fou r ml of 0 .0 5  M p h o sp h a te  b u ffe r 
o f pH 7 .5  and  a s s a y e d  on,C_. a m a ra n tic o lo r . The rem a in in g  to b a c c o  
le a v e s  w e re  w e ig h e d , p la c e d  in  a  W aring  b le n d e r  w ith  0 .5  M p h o sp h a te  
b u ffe r  of pH 7 .0 ,  an d  d i lu te d  1 /4 .  A one  ml sa m p le  o f th e  h o m o g en a te  
w a s  a s s a y e d  o n  C_. a m a ra n tic o lo r  to  d e te rm in e  i t s  v iru s  c o n c e n tra t io n . 
The b u lk  of th e  h o m o g en a te  w a s  th e n  f i l te r e d  th ro u g h  four la y e r s  o f 
c h e e s e c lo th  in to  a  500 ml E rlenm eyer f l a s k .  The v iru s  p re p a ra tio n  
w a s  k e p t c o o le d  in  a n  ic e  w a te r  b a th  w h ich  w a s  a g i ta te d  on  a  S a rg e n t
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T able VI. The maximum v iru s  in  to b ac co  a s  in d ic a te d  by th e  num ber of
lo ca l le s io n s  produced  on C . a m a ra n tic o lo r . T est Number Tw o.
D ays a fte r T otal Number of L esions Produced M ean* from




5 — 4 * “ 1
7 470 - 117.5 -
9 - 281 - 70 .3
11 - 549 - 137.3
13 932 382 2 3 3 .0 9 5 .8
15 1,457 811 36 4 .3 202 .8
17 1,776 526 4 4 4 .0 131.5
19 1,036 731 2 5 9 .0 182.5
24 1,077 647 2 6 9 .3 161.6
*M ean  of 4 r e p l ic a te s .
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m a g n e tic  s t i r r e r .  B u tan o l w a s  a d d e d  d ro p w ise  to  th e  h o m o g en a te  for 
3 . 5 - 4 . 5  h o u rs  u n t i l  th e  c o n c e n tr a t io n  w a s  e ig h t  p e r  c e n t .  The p ro ­
c e d u re  o f d if f e r e n t ia l  c e n tr i fu g a t io n  i s  s c h e m a tic a l ly  i l l u s t r a te d  on  
th e  fo llo w in g  p a g e .
In  c o n c e n tr a te d  form  th e  p a r t ia l ly  p u r if ie d  v iru s  w a s  b ire f r ig e n t  
a n d  a n  e le c tro m ic ro g ra p h  sh o w e d  th e  v iru s  to  b e  a  r o d - s h a p e d  p a r t i c l e .
T ra n s m is s io n  S tudy  
T ra n s m is s io n  o f v iru s  bv  ro o t in o c u la t io n s
T a b a s c o  p e p p e r  s e e d s  w e re  s u r f a c e  s t e r i l i z e d  w ith  20% so d iu m  
h y p o c h lo r i te  a n d  g e rm in a te d  u n d e r  s t e r i l e  c o n d it io n s  in  c u ltu re  d i s h e s . 
T he g e rm in a tin g  s e e d s  w e re  t r a n s fe r r e d  to  50 ml t e s t  tu b e s  c o n ta in in g  
2 0 ml o f 2% w a te r  a g a r .  A fter th e  p la n ts  p ro d u c e d  t r u e  l e a v e s  th e  
ro o ts  w e re  s o a k e d  in  a n  in fe c t io u s  v iru s  e x t r a c t .  The in o cu lu m  w a s  
p re p a re d  from  in f e c te d  to b a c c o  le a v e s  w h ic h  w e re  m a c e ra te d  in  0 .0 5  M 
p h o s p h a te  b u f fe r .  The h o m o g e n a te  w a s  c e n tr ifu g e d  a t  3 ,5 0 0  rpm  fo r 
15 m in u te s ,  d e c a n te d ,  a n d  c e n tr ifu g e d  a  s e c o n d  tim e  a t  3 ,5 0 0  rpm  fo r 
te n  m in u te s .  A fte r th e  s e c o n d  c e n tr ifu g a tio n  0 .5  ml q u a n t i t ie s  o f th e  
s u p e rn a ta n t  w e re  p ip e t te d  o n to  th e  ro o t s y s te m s  o f f iv e  p la n ts  g row ing  
o n  w a te r  a g a r .  As a  c o n tro l  th e  l e a v e s  o f th re e  t a b a s c o  p e p p e r  p la n ts  
w e re  in o c u la te d  w ith  th e  s u p e r n a ta n t . A fte r 21 d a y s  no  p la n ts  g ro w ­
in g  in  w a te r  a g a r  h a d  w i l te d ,  b u t tw o  o f th r e e  c o n tro l  p la n ts  h a d  w il te d  
w ith in  12 d a y s .
Butanol added  to  8 per cen t
H om ogenate cen trifuged  a t 3 ,0 0 0  rpm
for 15 m in u tes .
Pel .et
1
S upernatan t cen trifuged  a t 3 ,0 0 0  rpm
D iscarded  for 15 m inutes th e n  a s s a y e d .
P e lle t Supernatan t centi 
D iscarded  for 2 h o u rs .
•ifugel a t 30 ,000  rpm
Supernatant P e lle ts  resuspem  
A ssayed  and pH 7 .5 ,  for 12 h< 
D iscarded  cen trifuged  th ree
for 15 m inutes ee
ded i J  0 .0 2  M b o ra te , 
au rs , a s s a y e d , th en  
tim es at 3 ,0 0 0  rpm 
ich tim e .
r
P e lle ts  Supernatan t cen t 
A ssayed  and for one hour. 
D iscarded
1
rifuged a t 4 0 ,0 0 0  rpm
S u |e rn a ta n t P e lle ts  re su sp e n  
D iscarded  for 12 hours then
4 0 ,0 0 0  rpm for o
ded in  0 .02  M borate  
cen trifuged  a t 
ne hour.
S upernatan t P e lle ts  resu sp en d ed  in  double d i s -
D iscarded  t i l le d  w a te r and  sp rayed  on to  g r id s .
In  th e  s e c o n d  t e s t  n in e  T a b a sc o  p e p p e r p la n ts  w e re  g row n in  sa n d  
c u l tu r e s ,  o n e  p la n t p e r p o t ,  an d  fe r t i l iz e d  w ith  a m odified  H o a g la n d 's  
s o lu tio n  a s  n e e d e d . T he p la n ts  w ere  d iv id e d  in to  th re e  g ro u p s , A, B, 
an d  C , e a c h  o f w h ich  c o n ta in e d  th re e  p l a n t s . P la n ts  o f g roup  A an d  B 
w ere  rem oved  from  th e  s a n d , th e  roo t sy s te m s  w a sh e d  free  of a l l  san d  
p a r t ic le s  an d  d u s te d  w ith  ca rb o ru n d u m . R oots o f g roup  A w ere  in ­
o c u la te d  w ith  a  c h e e s e c lo th  p ad  so a k e d  in  1 /5  d ilu tio n  v iru s  e x tra c t  
from to b a c c o , w h e re a s  th o s e  in  g roup B w ere  ru b b ed  w ith  a  c h e e s e c lo th  
pad  so a k e d  in  0 .0 5  M p h o sp h a te  b u ffe r to  se rv e  a s  c o n tro ls .  P la n ts  
in  group C w ere  rem oved  from  th e  s o i l ,  th e  ro o ts  w a sh e d  in  ta p  w a te r ,  
r e p o t te d ,  an d  th e  le a v e s  in o c u la te d  w ith  th e  sam e v iru s  e x tr a c t .  A fter 
s e v e n  d a y s  a l l  p la n ts  in  g roup  C h ad  w il te d  a n d , a f te r  28 d a y s  no 
p la n ts  in  g roup  A or B h ad  w i l te d .
In  th e  th ird  t e s t  th re e  g ro u p s of p la n ts  w e re  in o c u la te d  by  
v a r io u s  m e th o d s . P la n ts  of g roup  A w ere  rem oved  from th e  s o i l ,  
th e i r  ro o ts  w a sh e d  in  ta p  w a te r  an d  p u n c tu re d  w ith  p in s  w h ile  im ­
m ersed  in  a n  in fe c tio u s  v iru s  e x t r a c t .  The p in  a p p a ra tu s  i s  i l lu s t r a te d  
in  F igu re  I I .  A fter in o c u la t io n , th e  p la n ts  w e re  p la c e d  b e tw e e n  
m o is te n e d  p a p e r  to w e ls  o v e rn ig h t an d  in o c u la te d  a  s e c o n d  tim e  th e  
n ex t d a y . In  g roup  B ro o ts  o f p la n ts  p u n c tu re d  w ith  p in s  w h ic h  h ad  
b e e n  d ip p ed  in  d i s t i l l e d  w a te r  w e re  u s e d  a s  c o n tr o l s . In  g roup  G , th e  
p la n ts  w e re  rem oved  from  th e  s o i l ,  th e  ro o ts  w a sh e d  w ith  ta p  w a te r ,  
r e p o t te d ,  an d  th e  le a v e s  in o c u la te d  w ith  p in s  w h ich  h ad  b e e n  d ip p ed
in  v irus e x tra c t. In group D , p la n ts  w ere rem oved from th e  s o i l ,  th e  
roots w ashed  w ith tap  w a te r , re p o tte d , and  the  le a v e s  rubbed w ith  a 
c h ee sec lo th  pad dipped in  v iru s  e x tra c t .  In  group E th e  le a v e s  of th ree  
undistu rbed  T abasco  pepper p lan ts  w ere rubbed w ith a c h e e se c lo th  pad 
soaked  in  v irus e x tra c t. P lan ts  in  groups A, D , and E w ilte d , w hereas 
th e  p lan ts  in  a ll  o ther groups rem ained h e a lth y . To be sure  th a t th e  
p lan ts  th a t w ilted  in  group A w ere v irus in fe c te d , le a f  e x tra c ts  from 
th e s e  w ilted  p lan ts  w ere u sed  to  in o cu la te  five h ea lth y  T abasco  pepper 
p la n t s . Seven days a fte r in o cu la tio n  a ll  five p lan ts  had  w ilte d  proving 
the  p resen ce  of th e  v iru s .
To com plete th is  s e r ie s  of t e s ts  four groups of T abasco  pepper 
p lan ts  w ere in o cu la ted  by various m ethods. P lan ts  in  groups A, B, 
and C w ere rem oved from th e  s o i l ,  th e  roo ts w ash ed  w ith ta p  w a te r , 
and in o c u la te d . Root sy s tem s of group A w ere in o cu la ted  w ith  p ins 
th a t had b een  dipped in  d is t il le d  w a te r , w hereas roo ts of p lan ts  in  
group B w ere in o cu la ted  w ith p ins d ipped in  an  in fec tio u s  v iru s e x ­
tra c t . Roots of p lan ts  in  group C w ere in o cu la ted  w ith c h e e se c lo th  
pads w hich  had  been  soaked  in  th e  sam e v iru s  e x tra c t .  After each  
group had been  in o c u la te d , th e  p lan ts  w ere re p o tte d . The le a v e s  of 
p lan ts  in  group D w ere rubbed w ith  c h e e se c lo th  pads th a t w ere soaked  
in  th e  sam e ex trac t u sed  to  in o cu la te  p lan ts  in  groups B and C , and 
thus served  a s  c o n tro ls . After 35 days only th e  le a f  in o cu la ted  con tro l 
p lan ts  had w ilte d .
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N em ato d e  s tu d y
T w enty  s o i l  s a m p le s  w h ic h  h ad  b e e n  c o l le c te d  a t  A very I s la n d  
w e re  a n a ly z e d  in  th e  N em ato lo g y  L ab o ra to ry , L o u is ia n a  A g ric u ltu ra l 
E xperim en t S ta t io n .  The fo u r s p e c ie s  o f p la n t  p a r a s i t ic  n e m a to d e s  r e ­
c o v e re d  from  th e  s a m p le s  w e re : X iphinem a s p . , H e lic o tv le n c h u s  s p . , 
C r lc o n e m o id e s  s p .  , a n d  T v le n ch o rh v n c h u s  s p .  The lo c a t io n s  an d  
g e n e ra  re p o r te d  fo r e a c h  lo c a t io n  a re  found  in  T ab le  V II.
S o il c o l le c te d  a t  A very I s la n d  from  f ie ld s  in  w h ic h  T a b a sc o  p e p p e r 
p la n ts  w e re  g row n  th e  p re v io u s  y e a r  w a s  ta k e n  to  th e  g re e n h o u se  an d  
p la c e d  in  s ix  o r te n - in c h  p o t s .  T a b a sc o  p e p p e r  s e e d l in g s  w e re  t r a n s ­
p la n te d  in to  t h i s  s o i l  s o  th a t  e a c h  p o t c o n ta in e d  tw o  to  s e v e n  p l a n t s . 
W h en  th e  p la n ts  w e re  1 5 -2 0  cm  t a l l  o n e  p la n t  in  e a c h  of te n  p o ts  w a s  
in o c u la te d  w ith  a  v iru s  e x tr a c t  from  to b a c c o  l e a v e s . The c o n tro ls  
w e re  p la n ts  ru b b ed  w ith  d i s t i l l e d  w a te r - s o a k e d  c h e e s e c lo th  p a d s .
All p la n ts  in o c u la te d  w ith  TEV w il te d  w ith in  1 2 -1 4  d a y s .  The p la n ts  
w e re  o b s e rv e d  for 42 d a y s  lo n g er; h o w e v e r , du rin g  th i s  p e rio d  o f tim e  
no a d d it io n a l  p la n ts  w i l te d .  X iph inem a s p . , H e l ic o tv le n c h u s  s p .  , 
a n d  C ric o n e m o id e s  s p , , w e re  p re s e n t  in  s m a ll  n u m b ers  in  s o i l  
s a m p le s  ta k e n  from  t h e s e  p o ts  a t  th e  en d  of th e  t e s t .
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Table VII. N em atodes found in  so il  sam ples tak en  from v a rio u s lo ca tio n s  
a t Avery I s la n d .
Sample
No. Location Xiphinema
H e lic o ty -
len ch u s




1 Peas #7 - - - -
2 Entry P* + - + +
3 G rass - + + -
4 Entry P + + - -
5 Peas #7 - + - -
6 Peas #7 - + - -
7 Peas - - - -
8 W oods - + - -
9 Field  #1 - + + -
10 Entry P - + - +
11 G rass  #1 - - + -
12 Peas #7 + - + -
13 Entry P - - - -
14 Field  #1 - - “Vi +
u
-
15 F ie ld  #2 - - - -
16 Peas #7 + + - -
17 Entry P - + - -
18 Peas #7 - + - -
19 Entry P - + - -
20 Entry P - + - -
+ Entry P o in t.
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G ra ftin g  E xperim en ts
C le f t  g ra f t e x p e rim e n ts
S e v e ra l t e s t s  in v o lv in g  v a rio u s  c le f t  g ra f t  c o m b in a tio n s  w e re  m ade 
w ith  T a b a s c o , B e ll ,  an d  C a y e n n e  p e p p e r p la n t s .  In  a  p re lim in a ry  t e s t  
th e  fo llo w in g  g ra f t  c o m b in a tio n s  w e re  m ade an d  p la n ts  in o c u la te d  36 
d a y s  a f te r  g ra f tin g : T a b a sc o  s c io n  on  B ell ro o ts to c k ,  B ell s c io n  on  
T a b a sc o  r o o ts to c k ,  T a b a sc o  s c io n  o f C a y e n n e  ro o ts to c k , and  C a y e n n e  
s c io n  on  T ab a sc o  r o o ts to c k .  F igu re  III i l l u s t r a te s  th e  c le f t  g ra ft u s e d  
in  th e s e  t e s t s .  T a b a s c o , B e ll , an d  C a y en n e  p e p p e r p la n ts  in o c u la te d  
bu t not g ra f te d  s e rv e d  a s  th e  c o n tr o ls .  A ll p la n ts  e x c e p t one  w il te d  
w h e n  th e  B e ll s c io n s  w e re  on  T a b a sc o  r o o ts to c k . W ilt d id  no t o c cu r 
in  th e  g ra f t c o m b in a tio n s  o f T a b a sc o  s c io n s  on  B ell r o o ts to c k s .
T a b a sc o  s c io n s  o n  C a y e n n e  r o o ts to c k s ,  or C a y e n n e  s c io n  o n  T ab a sc o  
r o o ts to c k s .  A ll in o c u la te d  c o n tro l p la n ts  e x p re s s e d  TEV sy m p to m s.
R e c ip ro c a l g ra f t  c o m b in a tio n s  w e re  th e n  m ade in v o lv in g  four 
p la n ts  of B e ll s c io n s  on T a b a sc o  r o o ts to c k s ,  an d  four p la n ts  of 
T a b a sc o  s c io n s  o n  B ell r o o ts to c k s .  The c o n tro ls  w e re  in d iv id u a l  
T a b a sc o  a n d  B e ll p la n ts  in o c u la te d  w ith  th e  sam e  e x t r a c t . W il t  a p ­
p e a re d  in  th re e  of th e  four p la n ts  o f th e  g ra ft c o m b in a tio n  o f  B e ll 
s c io n  on T a b a sc o  ro o ts to c k  w h ile  no w il t  w a s  o b se rv e d  in  th e  com ­
b in a t io n  T a b a sc o  s c io n  o n  B e ll r o o ts to c k .  TEV sym ptom s w e re  
o b se rv e d  o n  a l l  c o n tro l p la n ts  s e v e n  to  n in e  d a y s  a f te r  in o c u la t io n .
The n e x t tw o  e x p e rim e n ts  in v o lv e d  re c ip ro c a l  g ra f ts  am ong
T abasco  and C ayenne pepper p la n t s . In  th e  f irs t  t e s t  th ree  p la n ts  e a c h  
of both g raft com binations w ere  in o c u la te d  w ith  TEV. No w ilt w a s  ob ­
se rved  in  the  com bination  T abasco  sc io n  on C ayenne  ro o ts to ck  and  
a fte r  15 days only one of th e  th re e  in o cu la te d  p lan ts  of th e  com bination  
C ayenne sc io n  on T abasco  ro o ts to ck  had  w il te d . This experim en t w as 
rep ea ted  in  w hich e igh t p la n ts  of e ac h  g raft com bination  w ere  in o c u la te d . 
Ind iv idua l T abasco  and C ayenne  pepper p la n ts  w ere  in o cu la te d  and  se rv ed  
a s  c o n tro ls . After 17 d a y s , sev en  of th e  e ig h t p lan ts  of th e  C ayenne  
sc io n  on T ab asco  ro o ts to ck  com bination  w ilte d . No w ilt w as  o b se rv ed  
in  th e  T abasco  sc io n  on C ayenne  ro o ts to ck  com bination . TEV sym ptom s 
w ere  ob se rv ed  on a ll  con tro l p la n ts  w ith in  se v en  days a fte r  in o c u la tio n .
In ano ther experim ent a ll  p o s s ib le  g raft com binations w ere  m ade 
among T ab a sc o , B e ll, and  C ayenne  pepper p la n ts .  Ten re p lic a tio n s  
w ere  u se d  for each  trea tm en t ex cep t in  th e  T abasco  sc io n  on T abasco  
ro o ts to ck  com bination  in  w hich  c a s e  20 p lan ts  w ere  u se d . The c o n ­
tro ls  w ere  g ra fts  of te n  T abasco  sc io n s  on te n  T ab asco  ro o ts to ck s  
w ithou t in o c u la tio n . All in o cu la te d  p la n ts  w ith  T abasco  ro o ts to ck  
w ilte d  w ith in  15 d a y s . The co n tro ls  and th e  g ra fts  in  w hich  B ell or 
C ayenne w ere  th e  ro o ts to c k s  rem ained  h e a lth y . F igure IV i l lu s t r a te s  
th e  r e s is ta n c e  or su s c e p tib il ity  of th e s e  g raft com binations to  TEV.
In order to  t e s t  th e  developm ent o f T abasco  sc io n s  on B ell and  
C ayenne  ro o ts to ck  under f ie ld  co n d itio n s  and w ith  th e  thought in  mind 
th a t su ch  a  com bination  cou ld  be u se d  to  co n tro l TEV in  th e  f ie ld , s ix
g ra f te d  p la n ts  o f t h e s e  c o m b in a tio n s  w e re  s e t  a t  th e  P e rk in s  Road F arm . 
Two in d iv id u a l  T a b a sc o  p e p p e r  p la n ts  w e re  u s e d  fo r th e  c o n tro ls  s o  th a t  
th e i r  h a b it  of g ro w th  c o u ld  b e  co m p ared  w ith  th e  g ra f te d  p l a n t s . A fter 
58 d a y s  in  th e  f ie ld  th e  fru it  w a s  h a rv e s te d  a n d  th e  w id th  a n d  h e ig h t o f 
th e  p la n ts  w a s  r e c o r d e d . P h o to g ra p h s  w e re  m ade r e p re s e n tin g  th e  
g ro w th  o f t h e s e  g ra f te d  p la n ts  (F ig u re s  V, V I, VH an d  V III). The o b ­
s e rv a t io n s  a n d  d a ta  in d ic a te d  th a t  T a b a sc o  p e p p e r  p la n ts  g ra f te d  to  
C a y e n n e  o r B e ll p e p p e r  ro o ts to c k s  p ro d u ce  a s  m uch fru it  an d  fo lia g e  
a s  in d iv id u a l  T a b a sc o  p e p p e r  p l a n t s .  H o w e v e r , p la n ts  th a t  w e re  g ra f te d  
to o  h ig h  o n  th e  ro o ts to c k  p ro d u c e d  a  few  l a te r a l  b ra n c h e s  w h ic h  im p a ire d  
th e  v ig o ro u s  g ro w th  o f th e  s c io n  (F igu re  V III).
At th e  sam e  tim e  tw o  T a b a s c o  p la n ts  th a t  w e re  g ra f te d  to  a  r e ­
s i s t a n t  ro o ts to c k  w e re  g row n  in  1 2 -in c h  p o ts  o u ts id e  th e  g re e n h o u s e  
a n d  in o c u la te d  w ith  TEV. The g row th  o f s im ila r  g ra f te d  p la n ts  no t 
t r e a te d  w ith  v iru s  w e re  c o m p a red  w ith  th e m . W ith in  15 d a y s  th e  
le a v e s  o f  in o c u la te d  p la n ts  w e re  d i s to r te d ,  c r in k le d  a n d  d w a rfed  b u t 
no t w i l te d  a f te r  60 d a y s .  T h e re fo re , a  num ber o f p e p p e r  ro o ts to c k s  
w e re  s c r e e n e d  in  a n  a tte m p t to  f in d  o n e  th a t  p e rh a p s  w o u ld  no t c a u s e  
th e  T a b a s c o  s c io n  to  p ro d u ce  th e  v iru s  l e a f  sym ptom  d e s c r ib e d  a b o v e . 
The ro o ts to c k  v a r ie t i e s  w e re  Long R ed C a y e n n e ,  T ru e h e a r t P im e n to , 
F lo rid a  G ia n t ,  C a lifo rn ia  W o n d e r , C a li fo rn ia  W o n d er S u p e r S tr a in ,
Yolo W o n d e r , a n d  S w ee t B a n a n a . E ig h t p la n ts  w e re  u s e d  for e a c h  
g ra f t  c o m b in a tio n , f iv e  o f  w h ic h  w e re  in o c u la te d  w ith  TEV a n d  th r e e
w ere n o t . To check  th e  in fe c tiv ity  o f th e  inoculum  th re e  in d iv id u a l 
T abasco  pepper p la n ts  w ere  in o cu la te d ; a l l  w ilte d  w ith in  te n  d a y s .
The sc io n s  w ere  o b se rv ed  for 5 0 d ay s  during w hich  tim e sym ptom s 
w ere  produced a t le a s t  to  som e d eg ree  on  a l l  in o c u la te d  p l a n t s . L eaves 
w ere  h a rv e s te d  a t random  from th e s e  t e s t  p la n ts  and th e  e x p re s s e d  ju ic e  
w as a s s a y e d  on five  h e a lth y  T ab asco  pepper p la n ts .  All a s s a y  p la n ts  
w ilte d  w ith in  se v e n  days . The sym ptom s o b se rv ed  during th e  5 0 -d ay  
period  on th e  T abasco  sc io n s  w ith  th e  v a rio u s  ro o ts to c k s  a re  l is te d  
in  Table VIII.
A pproach g raft experim en ts
The m ethod u se d  to  g raft p la n ts  in  th e  fo llow ing t e s t s  i s  i l l u s ­
tra te d  in  F igure XIII. Three T ab asco  pepper p la n ts  w ere  g ra fte d  to  
th re e  Bell pepper p la n ts .  The co n tro ls  w ere  th re e  T ab asco  p la n ts  
g rafted  to  th re e  o ther T ab asco  p la n t s . In  th e  form er th e  B ell p la n ts  in  
po ts one and  tw o w ere  in o c u la te d  w h e rea s  in  po t th re e  th e  T ab asco  
p lan t w as in o c u la te d . In  th e  la t te r  only one of th e  T ab asco  p la n ts  
in  each  pot w as in o c u la te d . In d iv id u a l T ab asco  pepper p la n ts  w ere  
in o cu la te d  for a d d itio n a l c o n tro ls . In  e ac h  c a s e  in  w h ich  T abasco  
and B ell p la n ts  w ere  g ra fte d  th e  te rm in a l le a v e s  of th e  B ell p la n ts  
w ere  c u r le d , s lig h tly  c rin k led  and  e x h ib ite d  a m osa ic  p a tte rn  w ith o u t 
w ilt a f te r  24 d a y s . The b e ll  p la n t of e ac h  p a ir  w as th e n  se v e re d  a t 
th e  so il  l in e  and  w ith in  12 hours a l l  th re e  of th e  T ab asco  pepper p la n ts
29
T ab le  V III. Sym ptom s p ro d u c e d  o n  in o c u la te d  T a b a sc o  p e p p e r  s c io n s  
g ra f te d  to  v a r io u s  ro o ts to c k s  .
R o o ts to ck SvmDtoms
Long Red C a y e n n e S e v e re  s te m  n e c r o s i s , l a t e r  form ing o p e n  
e lo n g a te d  c a n k e rs  w ith  d a rk  p u rp lis h -b ro w n  
m arg in s a n d  l ig h t  b io w n  c e n t e r s , o r ig in a tin g  a t  
th e  b a s e  o f th e  s te m  a n d  e x te n d in g  to w a rd  th e  
a p e x  (F igure  DO • M ild  l a t e r a l  bud  p ro l i f e r a t io n , 
te rm in a l  le a v e s  c u r le d  a n d  m ild  m o s a ic - l ik e  
p a tte rn  in  a l l  new  l e a v e s . L eaf s p o ts  c h lo ro t ic  
on  th e  u p p e r s u r fa c e  a n d  n e c ro t ic  on  th e  lo w er 
s u r f a c e  s y s te m ic a l ly  (F igure  X ).
S w ee t B anana S e v e re  s te m  n e c r o s i s .  L eaf s p o ts  p re s e n t  in  
la rg e  n u m b e rs . T erm in a l l e a v e s  c u r le d ,  s l ig h t ly  
c r in k le d ,  w ith  th e  a re a  a lo n g  th e  m id -r ib  dark  
g r e e n ,  an d  th e  o u te r  m arg e n a te  a r e a s  l ig h t  g re e n  
(F igure  X I). M ild  l a t e r a l  b ud  p ro l ife ra t io n  an d  
s tu n t in g .
Yolo W o n d er M ild  s te m  n e c r o s i s .  L ea f s p o ts  no t p ro d u c e d . 
M ild  l a te r a l  b ud  p ro l if e ra t io n  a n d  b ud  b l a s t . 
P la n ts  s l ig h t ly  s tu n te d  (F igure  X II).
T ru e h e a rt P im en to M ild  s te m  n e c r o s i s .  L ea f s p o ts  w e re  m ild . 
T erm in a l le a v e s  s e v e r e ly  c u r le d  a n d  c r in k le d , 
m id -r ib s  d is to r te d ,  a n d  a  m o sa ic  l ik e  p a tte rn  
p re s e n t  in  a l l  te rm in a l l e a v e s . M ild  b u d  b la s t  
an d  s tu n t in g .
FI o rid a  G ia n t M ild  s te m  n e c r o s i s .  L eaf s p o ts  m ild . 
T erm in a l le a v e s  w e re  c u r le d  a n d  s l ig h t ly  
c r in k le d ,  w ith  a  m o sa ic  p a t te rn  o b v io u s . 
M ild  b u d  b l a s t  an d  s tu n t in g .
C a lifo rn ia  W o n d er No s te m  n e c r o s i s .  Very few  le a f  s p o ts  p ro d u c e d . 
T erm in a l le a v e s  no t s e v e re ly  c u r le d ,  b u t c r in k le d  
a n d  e x p re s s in g  a  m o sa ic  l ik e  p a t te r n .  M ild  bud  
b la s t  an d  s tu n t in g .
C a lifo rn ia  W o n d er SS No s te m  n e c r o s i s . N um erous l e a f  s p o ts  p ro ­
d u c e d . T erm in a l le a v e s  s l ig h t ly  m o tt le d . 
L a te ra l  b u d  p ro l if e ra t io n  m ild . M ild  b ud  
b la s t  a n d  s tu n t in g .
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w ilte d . All con tro l p lan ts  w h e th er g rafted  or n o t, w ilte d  w ith in  11 days 
a fte r  in o cu la tio n .
The experim ent w as rep e a te d  w ith  15 T abasco  pepper p lan ts  
g rafted  to  15 Bell pepper p la n t s , and  five  T abasco  p la n ts  g rafted  to  
five T abasco  p la n ts . Five in d iv id u a l T abasco  pepper p la n ts  w ere  in ­
o c u la ted  for c o n tro ls . T hese  re s u lts  w ere s im ila r to  th o se  in  th e  prev ious 
t e s t  excep t th a t w ilt began  “iri 13 days in  th e  in d iv id u a l p la n ts  and g rafted  
con tro l p la n ts .
H o s t-v iru s  R e la tio n sh ip s
A ttem pts to  determ ine th e  TEV c o n cen tra tio n  in  T abasco  
root and le a f  e x tra c ts  a s s a y e d  on  C , am aran tico lo r
Two T abasco  pepper p lan ts  about 12 cm ta l l  w ere  in o cu la te d  w ith 
TEV. On the  day o f w ilt and one day  fo llow ing th ey  w ere  rem oved from 
th e  so il  and th e  root sy s tem s w ashed  in  ta p  w a te r . Leaf and root e x ­
tra c ts  w ere  prepared  from th e  p lan ts  in  0 .0 5  M p h ospha te  buffer and 
a s sa y e d  on C . am aran tico lo r and  th e  num bers of le s io n s  produced on 
th e  te s t  p lan ts  w ere reco rded  (Table IX).
Table IX. The number of le s io n s  on C_. am aran tico lo r in o cu la te d  w ith  
le a f  and root e x tra c ts  from in fec te d  T abasco  pepper p la n t s .
Source of 
Virus
T otal Number of L esions Produced on 
C . A m aranticolor L eaves
P lant L eaves 7
N o. 1 Roots 21
Plant L eaves 0
N o. 2 Roots 3
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B e ca u se  th e  l e s io n  c o u n ts  w e re  so  lo w , a  s e c o n d  a tte m p t w a s  
m ade u s in g  e x tr a c ts  p re p a re d  from  g ra f te d  p la n ts  5 ,  7 ,  10 , an d  15 
d a y s  a f te r  in o c u la t io n .  T a b a sc o  s c io n s  w e re  g ra f te d  o n  B ell ro o ts to c k s .  
No le s io n s  w e re  p ro d u ced  by  e x tra c ts  from  th e s e  p la n ts  on  an y  of th e  
a s s a y  p l a n t s .
In  a  f in a l  a tte m p t to  u s e  T a b a sc o  p la n ts  a s  a  so u rc e  o f  TEV for 
a s s a y s  on  a m a ra n tic o lo r . d i lu t io n  v a lu e s  o f 1 /1 ,  1 /5 ,  1 /5 0 ,  and  
1 /1 0 0  w e re  p re p a re d  from  d i s e a s e d  le a f  t i s s u e  on  th e  f i r s t  d ay  o f w i l t .  
W hen  a s s a y s  w e re  m ade a g a in  l e s io n  p ro d u c tio n  w a s  low  (T able X).
T ab le  X. The num ber o f le s io n s  on  C . a m a ra n tic o lo r  in o c u la te d  w ith  
v a r io u s  d ilu tio n s  o f T a b a sc o  p e p p e r le a f  e x t r a c t .
D ilu tio n
T e s te d T o ta l N um ber o f L e s io n s  P roduced
1 / 1 5
1/5 4
1 /5 0 1
1 /1 0 0 5
A ttem p ts to  u s e  H av an a  425 an d  T a b a sc o  p ep p er 
p la n ts  a s  lo c a l  le s io n  h o s ts  fo r TEV
T obacco  an d  T a b a sc o  p e p p e r  le a v e s  w e re  ru b b ed  w ith  a  c h e e s e ­
c lo th  p ad  s a tu ra te d  w ith  TEV. The s ta rc h  io d in e  te c h n iq u e  (8) w a s  u se d  
to  d e te rm in e  th e  p re s e n c e  of lo c a l  le s io n s  on  to b a c c o  le a v e s  9 ,  10 , 12, 
a n d  20 d a y s  a f te r  in o c u la t io n  a n d  o n  T a b a sc o  p e p p e r  le a v e s  2 ,  4 ,  6 ,
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and 8 day s follow ing in o c u la tio n . The num bers o f lo c a l le s io n s  o b ­
se rv ed  on  to b ac co  le a v e s  w ere  in c o n s is te n t .  In  som e c a s e s  le s io n s  
w ere  p roduced  on le a v e s  th a t  w ere  in fe c te d  for n in e  and  20 days bu t 
not on le a v e s  in fe c te d  for te n  or 12 d a y s .  D is t in c t ,  in d iv id u a l le s io n s  
w ere  p roduced  on on ly  one o c c a s io n . On a l l  o th e rs  le s io n s  w ere  
d iffu se  and hard  to  c o u n t.
L esions w ere  p roduced  on  T ab asco  pepper le a v e s ,  but th e  num bers 
of le s io n s  produced  on in d iv id u a l p la n ts  on any one day  w ere  a g a in  in ­
c o n s is te n t  . W hen le a v e s  from th e  sam e p la n t w ere  in o cu la te d  w ith  th e  
sam e v iru s  e x tra c t d is t in c t  le s io n s  w ere  p roduced  bu t one le a f  had  20 
le s io n s ,  an o th e r 112, and  a  th ird  one  had  11. L esio n s w ere  o b se rv ed  
on o th er le a v e s  w hich  had  b een  in fe c te d  for longer p e rio d s  o f t im e , but 
a l l  w ere  d iffu se  and  not e a s i ly  c o u n ta b le .
The e ffe c t of v a rio u s  d ilu tio n s  of v iru s  e x tra c t on  th e  tim e  of w ilt
T hirty  T abasco  pepper p la n ts ,  12-15 cm t a l l ,  w ere  d iv id ed  in to  
s ix  g ro u p s . Three le a v e s  on e a c h  p la n t w ere  in o c u la te d  w ith  a  d iffe ren t 
d ilu tio n  of v iru s  e x tra c t p repared  from to b a c c o  p la n t s . P la n ts  in  g roups 
I-V w ere in o c u la te d  w ith 1 /1 ,  1 /5 ,  1 /5 0 , 1/5 00 and  1 /5 ,0 0 0  d ilu tio n s , 
r e s p e c t iv e ly . P la n ts  in  group VI w ere  in o c u la te d  w ith  d is t i l le d  w a te r . 
The tim es of w ilt and  th e  d ilu tio n s  u se d  a re  show n in  T able X I. No 
p la n ts  in  g roups V and VI w il te d .
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T a b le  X I. T he e f f e c t  o f v iru s  c o n c e n tra t io n  o n  w i l t  a t  th e  tim e  o f 
in o c u la t io n .
D a y s  a f te r  I n o c . 
to  T im e o f W ilt
D ilu tio n  o f In fe c t io u s  T o b a c c o  L ea f E x tra c t T e s te d
1 /1 1 /5 1 /5 0 1 /5 0 0 1 /5 .0 0 0 C o n tro l
9 4 /5 * 2 /5 1 /5 0 /5 0 /5 0 /5
10 5 /5 3 /5 2 /5 0 /5 0 /5 0 /5
11 5 /5 3 /5 2 /5 0 /5 0 /5 0 /5
12 5 /5 4 /5 2 /5 0 /5 0 /5 0 /5
13 5 /5 4 /5 2 /5 0 /5 0 /5 0 /5
14 5 /5 5 /5 2 /5 0 /5 0 /5 0 /5
15 5 /5 5 /5 3 /5 1 /5 0 /5 0 /5
16 5 /5 5 /5 3 /5 1 /5 0 /5 0 /5
17 5 /5 5 /5 3 /5 1 /5 0 /5 0 /5
18 5 /5 5 /5 3 /5 1 /5 0 /5 0 /5
19 5 /5 5 /5 3 /5 1 /5 0 /5 0 /5
20 5 /5 5 /5 3 /5 1 /5 0 /5 0 /5
* N um ber of p la n ts  w il te d /n u m b e r  o f p la n ts  in o c u la te d .
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Required maximum tim e a fte r  w ilt  for le a f  and 
root e x tra c ts  to  be  in fe c tio u s
Leaf and root e x tra c ts  from g reen h o u se  grow n T ab asco  pepper p la n ts  
w ere  a s s a y e d  for v iru s on th e  f ir s t  day  of w i l t ,  and 2 , 4 , 6 , 8 , 15, 2 0 , 
and  30 day s l a te r .  A fter th e  t e s t  p la n ts  w ere  rem oved from th e  s o i l  and  
w ash ed  w ith  ta p  w a te r , e x tra c ts  w ere  p repared  from le a f  and root t is s u e  
w hich  w ere  a s s a y e d  on h e a lth y  T ab asco  pepper p la n ts .  Virus w a s  r e ­
covered  from le a f  and root t i s s u e  up to  20 days a fte r  w il t ,  bu t not from 
p la n ts  w ilte d  for 30 d a y s , a s  in d ic a te d  in  T able XII.
In  an o th e r t e s t  th ree  T abasco  pepper p la n ts  th a t w ere  in o c u la te d  
w ith  TEV w ilte d  w ith in  12 days b u t w ere  not dead  a fte r  20 d a y s . Be­
c a u se  th e s e  p la n ts  d id  not q u ite  fo llow  th e  u su a l p a tte rn  of sym ptom s 
th ey  w ere  o b se rv ed  for an  8 4 -d ay  p e rio d . T hese  p la n ts  w ere  se v e re ly  
s tu n ted  and a fte r  a l l  th e  le a v e s  had  d e fo lia te d  new te rm in a l on es w ere  
produced  bu t th e s e  rem ained  sm all and  s lig h tly  c r in k le d . New le a v e s  
w ere  p roduced  from la te ra l  b u d s , how ever th e s e  le a v e s  w ere  s tu n ted  
and d id  not develop  no rm ally . F ru its  w ere  produced  te rm in a lly , but 
a l l  a b s c is s e d  b efo re  th ey  m atu red . E x p ressed  ju ic e  from th e  te rm ina l 
le a v e s  o f th e s e  p la n ts  w as u se d  to  in o c u la te  le a v e s  of five  h e a lth y  
T ab asco  pepper p la n ts  w h ich  w ilte d  w ith in  n ine  d a y s . One of th e  
T abasco  p la n ts  th a t did  not d ie  ev en  a fte r  84 d ay s  a fte r  in o c u la tio n  
is  show n in  F igure XIV.
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T ab le  XII. N um ber o f d a y s  a f te r  w ilt  th a t  TEV w a s  re c o v e re d  from  T ab a sc o  
p e p p e r le a f  and  ro o t e x t r a c t .
S ou rce  of 
V irus
Time T is su e  
C o lle c te d
D a te  A ssa y  
P lan t 
.In o cu la ted
D a te  A ssa y  




for v a i t
L eav es D ay o f w ilt 8 /8 /6 2 8 /1 2 /6 2 4
Roots D ay of w ilt 8 /8 /6 2 8 /1 4 /6 2 6
L eav es 2 d a y s  a f te r  w ilt 8 /1 0 /6 2 8 /1 5 /6 2 5
R oots 2 d a y s  a f te r  w ilt 8 /1 0 /6 2 8 /1 6 /6 2 6
L eav es 4 d a y s  a f te r  w ilt 8 /1 2 /6 2 8 /1 7 /6 2 5
R oots 4 d a y s  a f te r  w ilt 8 /1 2 /6 2 8 /1 6 /6 2 4
L eav es 6 d a y s  a f te r  w ilt 8 /1 4 /6 2 8 /1 8 /6 2 4
Roots 6 d a y s  a f te r  w ilt 8 /1 4 /6 2 8 /1 9 /6 2 5
L eaves 8 d a y s  a f te r  w ilt 8 /1 6 /6 2 8 /3 1 /6 2 15
Roots 8 d a y s  a f te r  w ilt 8 /1 6 /6 2 8 /2 4 /6 2 8
L eav es 15 d a y s  a f te r  w ilt 9 /1 /6 2 9 /8 /6 2 7
R oots 15 d a y s  a f te r  w ilt 9 /1 /6 2 9 /1 6 /6 2 15
L eav es 2 0 d a y s  a f te r  w ilt 9 /6 /6 2 9 /2 0 /6 2 14
R oots 20 d a y s  a f te r  w il t 9 /6 /6 2 9 /2 2 /6 2 16
L eaves 3 0 d a y s  a f te r  w il t 9 /1 6 /6 2 — -
R oots 3 0 d a y s  a f te r  w il t 9 /1 6 /6 2 " “
*T im e re q u ire d , in  d a y s ,  for a s s a y  p la n ts  to  w i l t .
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A com parison betw een  th e  p H of root and  le a f  e x tra c ts  
of d ise a se d  and hea lthy  T abasco  pepper p lan ts
T abasco  pepper p lan ts  about 18 cm ta l l  w ere  in o cu la te d  w ith  a 
v irus ex trac t from to b a c c o . On th e  day of w ilt and 1, 2 , 3 , 4 , 6 , 8 ,
10, and 11 days follow ing th ree  p lan ts  w ere  rem oved from th e  so il  and 
th e  root system s w ashed  in  ta p  w a te r . One g of root t i s s u e ,  one g of 
m ature lea f t i s s u e ,  and one g of new term ina l le a v e s ,  re s p e c tiv e ly , 
from each p lan t w as ground in  four ml of d is t i l le d  w a te r , p a s se d  through 
two th ic k n e s se s  of c h e e se c lo th , and th e  pH of each  sam ple determ ined 
im m ediately  (Table XIII). The pH of s im ila r sam ples from h ea lth y  
T abasco  pepper p lan ts  w as a lso  reco rd ed . The pH m eter w as 
s tan d ard ized  betw een  each  re a d in g . No d a ta  w ere recorded  a fte r  
11 days b e c a u se  th e  roo ts of d is e a s e d  p lan ts  w ere  decayed  so  sev ere ly  
th a t su ffic ien t m ateria l for a sam ple could  not be o b ta in ed .
Air b la s t  in o cu la tio n  of T abasco  pepper p lan ts  w ith  TEV
Seven f la ts  w hich to g e th e r con ta ined  about 3 ,0 0 0  T abasco  pepper 
p lan ts  w ere  b la s t- in o c u la te d  a t 120-150 lb s  p re ssu re  w ith an  in fec tio u s  
v irus e x tra c t. The ex trac t w as p repared  from 20 g of term inal to b acco  
le a v e s  b lended  in  70 ml of d is t i l le d  w a te r , w hich w as th e n  p a s se d  
through four la y e rs  of c h e e se c lo th . The p lan ts  in  a s in g le  f la t w ere 
a ir -b la s te d  w ith d is t i l le d  w a te r and  se rv ed  a s  th e  co n tro l.
W ith in  s ix  days follow ing in o cu la tio n  many p lan ts  w ere  w ilte d .
In order to  show th a t th e  p lan ts  w ere w ilte d  from th e  v iru s and not
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T a b le  XXII. T he pH  o f d i s t i l l e d  w a te r  e x t r a c ts  o f d i s e a s e d  a n d  h e a lth y  
T a b a s c o  ro o t a n d  l e a f  s a m p le s .
pH  o n  th e  D ay  pH  o n  D ay s
P la n t  P a rt o f W il t  __________________F o llo w in g  W ilt
T e s te d 0 1 2 3 4 6 8 10 11
D is e a s e d 6 .9 7 .0 6 .4 6 .7 6 .3 7 .1 6 .8 6 .9 7 .0


















X 7 .0 7 .0 6 .4 6 .5 6 .4 6 .9 6 .5 6 .8 7 .0
H e a lth y 7 .2 7 .2 6 .8 6 .4 7 .1 7 .6 6 .8 7 .3 6 .9


















X 7 .0 6 .9 6 .8 6 .7 7 .0 7 .4 6 .9 7 .2 7 .0
D is e a s e d 5 .8 5 .4 5 .9 5 .5 5 .5 5 .8 5 .5 5 .6 5 .7


















X 5 .8 5 .5 5 .7 5 .4 5 .4 5 .7 5 .6 5 .7 5 .6
H e a lth y 5 .4 5 .7 5 .8 5 .6 5 .8 5 .7 5 .3 5 .6 5 .9


















X 5 .6 5 .7 5 .8 5 .6 5 .7 5 .8 5 .6 5 .6 5 .8
D is e a s e d 5 .4 5 .9 5 .4 5 .1 5 .4 5 .9 5 .8 5 .7 5 .6
T erm in a l 5 .4 5 .7 5 .5 5 .6 5 .1 5 .5 5 .7 5 .3 5 .4
L e a v e s 5 .5 5 .3 5 .7 5 .5 5 .4 5 .4 5 .8 5 .5 5 .5
X 5 .4 5 .6 5 .5 5 .4 5 .3 5 .6 5 .8 5 .5 5 .5
H e a lth y 5 .4 5 .5 5 .6 5 .7 5 .2 5 .5 5 .5 5 .4 5 .7
T erm in a l 5 .5 5 .4 5 .6 5 .7 5 .6 5 .7 5 .6 5 .6 5 .7
L e a v e s 5 .5 5 .6 5 .7 5 .6 5 .7 5 .2 5 .5 5 .5 5 .5
X 5 .5 5 .5 5 .6 5 .7 5 .5 5 .5 5 .5 5 .5 5 .6
D is t i l l e d
W a te r
7 .0 6 .9 6 .1 6 .9 6 .8 6 .5 6 .3 6 .4 6 .9
from th e  a ir -b la s t  i t s e l f ,  w ilte d  p la n ts  w ere  s e le c te d  a t random  from 
se v e ra l f la ts  and used  to  in o cu la te  fiv e  T abasco  pepper p la n ts .  All 
w ilte d  w ith in  sev en  days a fte r  in o c u la tio n .
The per cen t in fe c tio n  w as low er th a n  ex p ec ted  14 day s a fte r  
in o cu la tio n . Three f la ts  th a t ap p ea red  to  have  th e  g re a te s t  num ber 
of h ea lth y  p lan ts  w ere  in o cu la te d  a  seco n d  t im e . P la n ts  in  th e  con tro l 
f la t w ere a ir -b la s te d  a g a in  w ith  d is t i l le d  w ater.; none w ilte d . The per 
cen t of w ilte d  p la n ts  in  both  trea tm e n ts  34 d ay s  a fte r in o cu la tio n  is  
show n in  Table XIV.
T able XIV. The per cen t of w ilte d  T abasco  pepper p la n ts  c a u se d  by 
TEV in  th e  a i r - b la s t  m ethod of in o c u la tio n .
F lat
No.
T otal Number of 
P lan ts  per F lat
T otal Number of W ilted  
P lan ts  per F la t
Per cen t 
W ilted
1* 526 264 5 0 .2
2* 542 335 6 1 .6
3* 596 445 7 4 .6
r  4 224 109 4 8 .6
5 174 56 3 2 .2
6 274 76 2 7 .7
7 370 112 3 0 .3
C ontro l 628 0 0 .0
* F la ts  con ta in ing  p la n ts  w hich  w ere  in o cu la te d  tw ic e .
A nother t e s t  w a s  d e s ig n e d  to  co m p a re  th e  e f f e c t iv e n e s s  o f  th e  
c o n v e n tio n a l  m e c h a n ic a l  m ethod  o f in o c u la t io n  w ith  th e  a i r - b l a s t  
m e th o d . H a lf  o f  o n e  f la t  w h ic h  c o n ta in e d  375 T a b a s c o  p e p p e r  p la n ts  
s e v e n  to  t e n  cm  t a l l  w a s  in o c u la te d  w ith  v iru s  a n d  th e  o th e r  h a lf  w ith  
d i s t i l l e d  w a te r  u s in g  th e  a i r - b l a s t  m e th o d . At a p p ro x im a te ly  th e  sam e  
tim e  70 p la n ts  w e re  in o c u la te d  w ith  a  s im ila r  v iru s  e x tr a c t  b y  th e  
c o n v e n tio n a l  m e th o d . T he tim e  re q u ire d  to  p re p a re  th e  in o cu lu m  an d  
in o c u la te  th e  p la n ts  b y  th e  a i r - b l a s t  te c h n iq u e  w a s  30 m in u te s ,  w h e re a s  
th e  tim e  re q u ire d  to  m e c h a n ic a lly  in o c u la te  th e  70 p e p p e r  p la n ts  g ro w ­
in g  in  p o ts  w a s  50 m in u te s .  A to ta l  o f  40 ml o f e x p re s s e d  s a p  an d  
60 ml o f d i s t i l l e d  w a te r  w a s  u s e d  to  in o c u la te  th e  p e p p e r  p la n ts  in  
th e  f l a t .  A to ta l  o f 20 ml o f  in o cu lu m  a t  th e  sa m e  d i lu t io n  w a s  u s e d  
to  t r e a t  th e  p o t te d  p l a n t s .  A 100% in fe c t io n  w a s  o b ta in e d  b y  b o th  
m e th o d s , a n d  none  o f th e  c o n tro l  p la n ts  w i l te d .  T he in o c u la te d  f la t  
i s  i l l u s t r a te d  in  F ig u re  XV.
DISCUSSION
In order to  produce C . am aran tico lo r p la n ts  su ita b le  for a s s a y  
p u rp o se s , se ed s  had  to  be  germ inated  under in te n se  f lu o re sc en t 
l ig h t . Subsequent p lan ts  w ere  su b je c ted  to  a t  le a s t  an  18-hour d ay . 
U nder th e s e  cond itions th e  p lan ts  w ere su ff ic ie n tly  la rge  w ith  broad 
le a v e s  and did  not flow er.
W henever w a te r or phosphate  buffer w as u sed  a s  th e  e x trac tin g  
medium the  d ilu tion  end po in t of TEV w as found to  b e  approxim ately  
1/5 ,0 0 0 . Few to  no le s io n s  w ere  produced w hen th is  d ilu tio n  w as 
a s sa y e d  on C_. am aran tico lo r and no le s io n s  w ere  produced w hen th e  
d ilu tion  w as g rea te r th an  1 /5 ,0 0 0 . T hese re s u lts  w ere  fu rther su b ­
s ta n tia te d  by th e  fac t th a t T abasco  pepper p lan ts  in o c u la te d  w ith  a 
d ilu tio n  of 1 /5 ,0 0 0  did not w il t .  Bawden and K assan is  (8) reported  
th a t in fec tio n s  w ith  sev ere  TEV w ere ra re ly  ob ta ined  w ith  d ilu tio n s of 
crude sap  g rea te r th an  1 /5 ,0 0 0 . H olm es (31) found th a t TEV proved 
w eakly  in fec tiv e  a t 1 /1 ,0 0 0  and non in fec tive  a t 1 /1 0 ,0 0 0 .
Virus a c tiv ity  in  to b acco  le a f  e x tra c ts  w as th e  g re a te s t  w hen 
0 .05  M phosphate  buffer w as u sed  a s  com pared w ith  th e  a c tiv ity  a t 
1 .0 ,  0 .5 ,  and 0 .1  M . The 1 .0  M p hospha te  buffer w as phy to tox ic  
and le s io n  coun ts could  not be m ade w hen  i t  w as u s e d . The phy to tox ic  
e ffec t did  not occur w hen th e  0 .5  and 0 .1  M p h o sp h a te  b u ffers w ere  
used ; how ever, th e  number of le s io n s  produced w as few er w hen
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c o m p a red  w ith  th e  num bers p ro d u c e d  w ith  a  0 .0 5  M s o lu t io n .  R o ss 
(54), w o rk ing  w ith  th e  a l f a l f a  m o sa ic  v i r u s , o b ta in e d  m axim um  le s io n  
p ro d u c tio n  w ith  a  0 .1  M p h o s p h a te  b u ffe r  a s  a  d i lu e n t .  C o s ta  (14) 
found  th a t  l e s io n s  p ro d u c e d  b y  cu cu m b er m o sa ic  v iru s  w e re  g re a te r  
w h e n  a  0 .1  M n e u tra l  p h o s p h a te  b u ffe r  w a s  u s e d  in s te a d  o f d i s t i l l e d  
w a te r .
W h en  th e  a c t iv i ty  o f  TEV in  in fe c tio u s  to b a c c o  le a f  e x tr a c ts  w a s  
t e s t e d  b e fo re  a n d  a f te r  f r e e z in g ,  th e  t re a tm e n t d r a s t ic a l ly  a f f e c te d  th e  
num bers o f l e s io n s  p ro d u c e d  on  C_. a m a ra n t ic o lo r . T h e se  r e s u l t s  w e re  
e x p e c te d  s in c e  B aw den  an d  K a s s a n is  (8) re p o r te d  th a t  p r e c ip i ta te s  th a t  
a re  form ed d u rin g  th a w in g  o f f ro z e n  e x tr a c ts  c a rry  m o st of th e  v iru s  
w ith  th e m . H o lm es (31) re p o r te d  th a t  a f te r  f re e z in g  TEV, th e  in fe c t iv i ty  
w a s  r e ta in e d  b u t r e d u c e d . H e  a l s o  found  th a t  a f te r  s e d im e n ta t io n  o c ­
c u rre d  a  c le a r  s u p e rn a ta n t  o f low  v iru s  c o n te n t  w a s  p re s e n t  b u t th e  
g r e a te r  p a r t  o f a l l  th e  su rv iv in g  v iru s  se e m e d  to  b e  w ith  th e  s e d i -  
m en ted  f r a c t io n .
In  tw o  s e p a r a te  t e s t s  th e  m axim um  v iru s  in  to b a c c o  o c c u rre d  
1 3 -17  d a y s  fo llo w in g  in o c u la t io n .  In  o n e  t e s t  in  w h ic h  s y s te m ic a l ly  
in fe c te d  l a t e r a l  a n d  te rm in a l  le a v e s  w e re  a s s a y e d  fo r TEV a  s te a d y  in ­
c r e a s e  o f  v iru s  w a s  o b ta in e d  w ith  a  m axim um  on  th e  th ir te e n th  d a y . By 
th e  f if te e n th  d ay  th e  v iru s  c o n c e n tra t io n  h ad  d ro p p ed  to  s ix  p e r c e n t o f 
th e  m axim um . V irus a c t iv i ty  in  ru b b ed  le a v e s  w a s  m uch lo w e r th a n  
in  an y  o f  th e  o t h e r s . R e s u lts  o f th e  o th e r  t e s t  in d ic a te d  th a t
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sy s te m ic a lly  in fe c te d  te rm in a l le a v e s  c o n ta in e d  a g re a te r  am ount of 
v iru s th a n  sy s te m ic a lly  in fe c te d , o ld e r , la te r a l  l e a v e s .  Sym ptom s 
u su a lly  ap p ea red  in  te rm in a l le a v e s  w ith in  e ig h t to  14 d ay s  a fte r  i n ­
o c u la tio n  and w ere  sy s te m ic a lly  in fe c te d  24 -36  hours l a te r .  Bawden 
and K assan is  (8) found th a t  sym ptom s f ir s t  a p p ea red  a t  th e  b a s e  of th e  
le a f  and ex ten d ed  tow ard  th e  a p e x , and  th a t  th e  v iru s w as not p re se n t 
in  th e  part of th e  le a f  th a t  d id  not show  sym ptom s. H olm es (31) r e ­
p o rted  th a t in o c u la te d  le a v e s  w ere  b e tte r  so u rc e s  o f v iru s  th a n  
sy s te m ic a lly  in fe c te d  to p  l e a v e s .  A c tiv ity  from both  so u rc e s  rea ch e d  
a maximum in  about te n  d ay s  fo llow ing  in o c u la tio n , th e n  f e l l  off sh a rp ly . 
T his w a s  more tru e  in  to p  le a v e s  th a n  in  in o c u la te d  le a v e s .
A ttem pts to  o b ta in  TEV in  a  h igh ly  in fe c tio u s  pu rified  c o n d itio n  
for e le c tro n  m icroscopy  fa ile d  b e c a u se  b u tan o l in a c tiv a te d  th e  v i r u s . 
Even though  v iru s  e x tra c t w ith  b u tan o l d id  not p roduce  lo c a l  l e s io n s , 
a  b ire frin g en t sam ple  w a s  p h o to g rap h ed . The p a r t ic le s  w ere  rod ­
sh a p e d . This w a s  in  ag reem en t w ith  th e  repo rt m ade by  Bawden and  
N ixon (10) who found th a t TEV w as a ro d -sh a p e d  p a r t ic le ,  ap p a ren tly  
f le x ib le ,  an d  abou t te n  mu w ide  even  though  th e ir  sam p les  w ere  not 
in  a very  pu rified  s t a t e .
R eports in  th e  l i te ra tu re  co n cern in g  th e  s u s c e p tib i l i ty  o f ro o ts  
to  d ire c t in fe c tio n  by a v iru s  a re  l im ite d . F u lton  (20) b rough t out th a t  
s in c e  root and  le a v e s  h av e  d iffe ren t p h y s io lo g ic  fu n c tio n s , v iru s e s  
a re  su b je c t to  a  s e t  of c o n d itio n s  in  th e  ro o ts  th a t  d iffe r co rresp o n d in g ly
from  th o s e  in  th e  l e a v e s  a n d  s te m s ,  an d  th a t  c o n s id e r a t io n  of th e  v iru s  
in  th e  ro o ts  w o u ld  p ro v id e  a  b e t te r  u n d e rs ta n d in g  o f  th e  h o s t - v i r u s  r e ­
l a t io n s h ip .  T h is  c o n c e p t  i s  p a r t ic u la r ly  a p p l ic a b le  to  th e  to b a c c o  e tc h  
v iru s  w i l t  o f  T a b a s c o  p e p p e r  p la n ts  s in c e  i t  h a s  r e c e n t ly  b e e n  sh o w n  
by  W h ite  (59) a n d  W h ite  a n d  H orn  (58) to  b e  a  ro o t d i s e a s e .  O n 
s e v e r a l  o c c a s io n s  W h ite  (59) a t te m p te d  to  t r a n s m it  TEV to  ro o ts  o f 
T a b a s c o  p e p p e r  p la n ts  b u t a l l  a t te m p ts  f a i l e d ,  T h e s e  r e s u l t s  w e re  
n o t s u rp r is in g  s in c e  o th e r  in v e s t ig a to r s  w o rk in g  w ith  o th e r  v iru s  
d i s e a s e s  h a v e  a l s o  re p o r te d  d if f ic u lty  in  t r a n s m it t in g  v iru s  b y  ro o t 
in o c u la t io n s  (1 , 3 ,  1 6 , 1 7 , 3 6 ,  3 8 , 4 0 , 6 0 ) .
F our e x p e r im e n ts  w e re  m ade in  a n  a tte m p t to  in f e c t  T a b a sc o  
p e p p e r  p la n t s  th ro u g h  th e  ro o t s y s te m s ;  h o w e v e r , t r a n s m is s io n  w a s  
s u c c e s s f u l  o n ly  o n c e  w ith  th r e e  p l a n t s . T he v iru s  i s  a p p a re n tly  
d if f ic u l t  to  t r a n s m it  b y  ro o t in o c u la t io n ,  b u t  in f e c t io n  by  t h i s  ro u te  
i s  no t im p o s s ib le .  O n ly  w h e n  th e  ro o ts  w e re  p u n c tu re d  w ith  a  p in  
a p p a ra tu s  w h ic h  h a d  b e e n  d ip p e d  in  to b a c c o  l e a f  e x tr a c t  w a s  th e  
v iru s  t r a n s m i t te d  th ro u g h  th e  ro o t s y s te m . I t  w a s  e v id e n t  th a t  th e  
t r a n s lo c a t io n  o f v iru s  from  th e  ro o ts  to  th e  l e a v e s  d id  o c c u r  b e c a u s e  
TEV w a s  i s o l a t e d  from  l e a f  e x t r a c t s  p re p a re d  from  th e  ro o t in o c u la te d  
p la n ts  a f te r  th e y  h a d  b e g u n  to  w i l t .  P la n ts  w il t in g  from  ro o t in o c u la ­
t io n  w i l te d  a t  a b o u t th e  sam e  tim e  a s  c o n tro l  p la n ts  in o c u la te d  w ith  
th e  sa m e  v iru s  e x t r a c t .  E ven  th o u g h  ro o ts  w e re  d u s te d  w ith  # 6 0 0  
m esh  c a rb o ru n d u m  a n d  ru b b e d  w ith  c h e e s e c lo th  p a d s  s a tu r a te d  w ith
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to b ac co  le a f  e x tra c t ,  t r a n s m is s io n  of TEV by th i s  method of in o c u la t io n  
w a s  never a cc o m p lish e d .  L a te ra l  movement of v iru s  through  th e  co r tex  
c e l l s  i s  apparen tly  l im ite d .
W hen e x tra c ts  w ere  p repared  from le a f  and  root t i s s u e  of w il te d  
T abasco  pepper p lan ts  or g rafted  pepper p la n ts  (Tabasco  sc io n  on Bell 
roo ts tock ) few l e s io n s  w ere  p roduced  on  th e  a s s a y  h o s t .  In  one  a s s a y  
t e s t  no le s io n s  w ere  produced  w h en  th e  e x tra c t  w a s  p rep a red  from le a f
t i s s u e  of a  T ab asco  pepper p lan t  one day  a f te r  w i l t .  G re en lea f  (22) 
h a s  reported  s im ila r  r e s u l t s .  F u rthe r , McKeen (39) reported  th a t  e x ­
p re s s e d  ju ic e  from C a lifo rn ia  W onder pep per  p la n ts  c o n ta in s  a su b ­
s ta n c e  th a t  m arkedly d e c r e a s e s  th e  form ation of lo c a l  and  primary 
le s io n s  by TEV and  c e r ta in  o ther  v i ru se s  on  cow pea  and  C henopodium  
hvbridium L. I t  w a s  a ssu m e d  th a t  T ab asco  pepper p la n ts  c o n ta in  an 
in h ib iting  s u b s ta n c e  and  th e  u se  of C . am aran tico lo r  w a s  not su i ta b le  
for a s sa y in g  le a f  and  root e x tra c ts  from in fe c te d  pepper p la n t s .  W hen  
T ab asco  pepper le a f  e x tra c t  w a s  d ilu ted  1 /1 ,  1 /5 ,  1 /5 0 ,  and 1 /100 
and  a s s a y e d  on_C_. a m aran t ico lo r ,  th e  d ilu ted  e x tra c t  did  not have  
any e ffec t  upon th e  in h ib it in g  p r in c ip le  in  T a b a s c o .  According to  
Bawden and K assan is  (8) th ey  .were ab le  to  make q u a n ti ta t iv e  in f e c -  
t iv i ty  t e s t s  w ith  TEV w hen  to b a c c o  w a s  th e  a s s a y  p la n t ,  in  w hich  
c a s e ,  th e  in o c u la te d  le a v e s  w ere  t r e a te d  by th e  s ta r c h - io d in e  m ethod . 
They found , how ever, th a t  th is  method w as  lab o r io u s  and  good r e s u l t s  
w ere  not ob ta in ed  u n le s s  co n d it io n s  for each  trea tm en t w ere  ca re fu lly
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c o n t r o l l e d . T hey  a b a n d o n e d  th e  s t a r c h - i o d in e  t e s t  In  s e a r c h  fo r  a 
l o c a l  l e s i o n  h o s t  w h ic h  w o u ld  b e  m ore r e l i a b l e .
In  th e  w ork  p r e s e n te d  i n  t h i s  p a p e r  i n o c u la t e d  to b a c c o  a n d  
T a b a s c o  p e p p e r  l e a v e s  w e re  t e s t e d  by  t h e  s t a r c h - i o d i n e  t e c h n iq u e .
L o ca l  l e s i o n s  w e re  p ro d u c e d  o n  b o th  p la n t  s p e c i e s ,  h o w e v e r ,  th e  num b ers  
w e re  I n c o n s i s t e n t  s o  t h a t  th e  m ethod  w a s  c o n s id e r e d  u n re l i a b le  a s  
B aw den  a n d  K a s s a n i s  (8) have p o in te d  o u t .
For t h e s e  r e a s o n s  th e  c r i t e r io n  u s e d  to  d e te rm in e  TEV c o n c e n t r a t io n  
i n  T a b a s c o  p e p p e r  p l a n t s  w a s  t h e  num b er  o f d a y s  fo r  t h e  w i l t  sym ptom  to  
d e v e lo p  on  in o c u la t e d  T a b a s c o  p e p p e r  p l a n t s .  G r e e n le a f  (22) b ro u g h t  
ou t  t h a t  th e  t im e  o f  o n s e t  o f  sym ptom s v a r ie d  g r e a t ly  w ith  t h e  c o n c e n ­
t r a t io n  o f  TEV in  th e  in o c u lu m .  A c o n c e n t r a te d  in o c u lu m  c a u s e d  w i l t  
t o  o c c u r  w i th in  s i x  t o  t e n  d a y s . The r e s u l t s  o f T a b le  XI in d ic a t e  t h a t  
T a b a s c o  p e p p e r  p la n t s  in o c u la t e d  w i th  1 /5  d i lu t io n  w i l t e d  more ra p id ly  
th a n  t h o s e  p l a n t s  i n o c u la t e d  w i th  a  1 / 5 0 ,  o r  1 /5 0 0  d i lu t io n  e x t r a c t .
O n t h i s  b a s i s  th e  c o n c e n t r a t io n  o f v i r u s  i n  ro o t  a n d  l e a f  t i s s u e  from 
T a b a s c o  p e p p e r  p l a n t s  a t  t h e  t im e  o f  w i l t  a n d  up  to  30 d a y s  fo l lo w in g  
w i l t  w a s  d e te r m in e d .  In  T ab le  XII o n e  c a n  s e e  t h a t  p l a n t s  in o c u la t e d  
w i th  ro o t  a n d  l e a f  e x t r a c t s  from T a b a s c o  p e p p e r  p l a n t s  o n  th e  d a y  o f  
w i l t ,  w i l t e d  m uch  s o o n e r  t h a n  t h o s e  p l a n t s  in o c u la t e d  w i th  e x t r a c t s  
p re p a re d  from d i s e a s e d  p la n t s  20 d a y s  a f t e r  w i l t .  From t h e s e  r e s u l t s  
i t  a p p e a r s  t h a t  o n  th e  d a y  o f  w i l t  t h e  v i r u s  c o n c e n t r a t io n  i s  a b o u t  th e  
sa m e  i n  t h e  ro o t  t i s s u e  a n d  l e a f  t i s s u e ,  a n d  t h a t  th e  c o n c e n t r a t io n  
g r a d u a l ly  d e c r e a s e s  i n  b o th  a f t e r  t h e  i n i t i a l  sym ptom s o f w i l t  o c c u r .
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At th e  p resen t  tim e th e re  i s  no con tro l  for th e  TEV w il t  of T ab asco  
pepper p la n t s .  A hybrid w hich  w a s  a c ro s s  b e tw e e n  th e  T ab a sc o  and  
Harper v a r ie t ie s  in  th e  Fg g e n e ra t io n  and  a  product of the  D epartm ent 
of H o rticu ltu re ,  L ou is iana  A gricu ltu ral Experiment S ta t io n ,  w a s  thought 
to  be r e s i s ta n t  to  TEV. H ow ever, th is  hybrid  p roved  to  be a s  s u s ­
c e p t ib le  to  TEV a s  w as  th e  T ab asco  v a r ie ty  i t s e l f .  The c h a ra c te r i s t ic  
phloem n e c ro s is  in  th e  roo ts  w a s  e a s i ly  d e te c ta b le .
In prelim inary  t e s t s  w hen  T ab asco  sc io n s  w ere  g ra f ted  onto  r e ­
s i s ta n t  Bell and C ayenne  ro o ts to c k s ,  w il t  d id  not o c c u r .  W hen  two 
se p a ra te  g roups of C ayenn e  s c io n s  w ere  g ra f ted  to  T ab asco  ro o ts to ck s  
w il t  d id  not a lw ays  o c c u r .  It w a s  s p e c u la te d  th a t  th e  a c t iv i ty  of the  
v irus  in  th e  fo liage  of the  C ay en n e  s c io n  may be  a l te re d  so  th a t  
d i s e a s e  developm ent w a s  p rev en ted  in  T ab asco  ro o ts to c k s .  R epeated  
exp erim en ts  ho w ev er ,  show ed th a t  th is  d id not o c c u r ,  and  th a t  in  a l l  
l a te r  experim en ts  w hen  T ab asco  w as  u se d  a s  th e  ro o ts to c k ,  p lan ts  
a lw a y s  w i l te d .
Bell and C ay en n e  ro o ts to ck  g ra f ted  w ith  T a b a sc o  s c io n s  w ere  
se t  in  th e  f ie ld  to  o b se rv e  developm ent of T ab asco  s c io n s  on  r e s i s t a n t  
ro o ts to ck s  under f ie ld  c o n d i t io n s .  None w ere  in o c u la te d .  Although 
the  p lan ts  w ere  in  th e  f ie ld  only  a  short  period  of t im e , g ra f ted  p lan ts  
dev e lo p ed  a s  w e ll  a s  nongrafted  T ab asco  c h eck  p l a n t s . W hen la te ra l  
b ran ch es  d eve lop ed  on th e  s to c k s  how ever, th e  v igor of the  T ab asco  
sc io n  ap p ea red  to  be  g rea tly  red u ced  (Figure VIII). W hen  the  graft
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u n io n  w a s  m ade b e lo w  t h e  l o w e s t  n o de  on  th e  s to c k  su c h  a  c o n d it io n  
d id  no t o c c u r  a n d  t h e  p l a n t s  d e v e lo p e d  n o rm a l ly .
T a b a s c o  s c io n s  w e re  g ra f te d  on  s e v e n  d i f f e re n t  r o o t s to c k s  in  
th e  g r e e n h o u s e .  A lthough  n one  o f t h e s e  g ra f te d  p la n t s  w i l t e d ,  s e v e re  
sym ptom s a p p e a re d  on  s c io n s  o f f iv e  o f  s e v e n  v a r i e t i e s  t e s t e d .  T h e se  
sy m p to m s w e re  d e s c r ib e d  in  T ab le  VIII. The tw o  v a r i e t i e s  w h ic h  a p ­
p e a re d  to  b e  l e a s t  a f f e c te d  w e re  C a l i fo rn ia  W o n d e r  a n d  C a l i fo rn ia  
W o n d er  S uper  S t r a in .  A s e v e re  s te m  n e c r o s i s  a p p e a re d  on  th e  s c io n s  
of t h e  f iv e  m ost s u s c e p t ib l e  g ra f t  c o m b in a t io n s ,  a  sym ptom  w h ic h  h a d  
no t b e e n  d e s c r ib e d  p re v io u s ly  to  b e  a n  e f f e c t  by  TEV. M u ra k ish i  
a n d  H onm a (41 ), G r e e n le a f  (22 ), a n d  H o lm es  (27 , 28) h a v e  re p o r te d  
th e  o c c u r re n c e  o f  s te m  n e c r o s i s  a s  a  r e s u l t  o f  in f e c t io n  by to b a c c o  
m o s a ic  v i ru s  (TMV). S in c e  T a b a s c o  p e p p e r  p la n t s  w e re  know n  to  be  
im m une to  s e r io u s  s y s te m ic  e f f e c t s  o f  TMV, a n d  s in c e  t h i s  p la n t  h a s  
th e  L g e n e  for l o c a l i z a t io n  of TMV (22 , 2 9 ) ,  l e a v e s  w e re  h a rv e s te d  
from th e  T a b a s c o  s c io n s  a n d  th e  e x p r e s s e d  j u i c e  w a s  a s s a y e d  on  
h e a l th y  T a b a s c o  p e p p e r  p l a n t s .  T h e s e  p la n t s  w i l t e d  i n  th e  e x p e c te d  
m anner  and  lo c a l  n e c ro t ic  l e s io n s  w e re  no t p ro d u c e d ,  t h e s e  r e s u l t s  
d e m o n s t r a te d  th e  p r e s e n c e  o f  TEV and  not TMV.
The a u th o r  s u g g e s t s  th a t  th e  c le f t  g ra f t  t e c h n iq u e  c o u ld  be  
u t i l i z e d  on  a sm a ll  s c a l e  a s  a  p o s s ib l e  c o n tro l  m e th o d .  The g ra f t in g  
p ro c e d u re  i s  a  s im p le  o p e ra t io n  a n d  w i th  a  l i t t l e  p r a c t ic e  a  h ig h  p e r ­
c e n ta g e  o f  th e  g ra f te d  p la n t s  s u r v i v e . I f  th e  hom e g a rd e n e r  w e re
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suffic ien tly  in te re s te d  in  growing T abasco  pepper p lan ts  th is  method 
w ould a s su re  him of pepper f ru it .  Baton Rouge C ayenne w as  thought 
to  be  a  sym ptom less carr ie r  of TEV. W hen te n  p lan ts  of th is  va rie ty  
w ere  in o cu la ted , symptoms w ere not produced and th e  virus w as not 
recovered  from them . T abasco  p lan ts  in  the  sam e t e s t  w il ted  re a d i ly .  
Baton Rouge C ayenne might be u sed  a s  a  roo ts tock  for th is  p u rpo se . 
Cook and Anderson (13) have  made c le f t  g ra fts  s im ila r to  the  ones 
d esc r ibed  a b o v e ,  but did not su g g e s t  i t  a s  a  control m easu re .
R esu lts  from approach graft experim ents showed th a t  v irus 
a c t iv i ty  w as  not a ffec ted  by the  p re sen c e  of a r e s i s ta n t  p la n t .  Virus 
w as  t ra n s lo c a te d  read ily  through th e  graft re g a rd le ss  o f w hich  p lan t 
w as  in o c u la te d . Both p lan ts  becam e sy s te m ic a l ly  in fec ted  w ith in  
10 to  14 days following in o cu la tio n . The T abasco  p lant in  g rafts  
w ith  Bell did not w ilt  un til  th e  stem s of th e  la t te r  w ere  severed  below 
the  graft un ion , w hereupon w ilt  occurred  in  l e s s  than  s ix  h o u rs .
Tabasco  root sys tem s w ere  severe ly  in fec ted  and most w ere  com ­
p le te ly  ro t te d .  Bell p lan ts  exh ib ited  fo lia r  symptoms seven  days 
a fte r  in o cu la t io n ,  w h e re a s ,  le a f  symptoms did not beg in  to  appear 
on the  T abasco  pepper p lan t un til  15 days following in o c u la t io n .  This 
w as  found a lso  when sc io n s  of T abasco  pepper p lan ts  w ere  u sed  in  
c le f t  graft ex p e r im e n ts .
Although sev era l  p lan t v iru se s  have  been  shown to be t r a n s ­
mitted by nem atodes (11, 12, 19, 23 , 24 , 25 , 26, 34 , 35 , 57) TEV w as  
not t ran sm itted  by such m eans under th e  sp ec if ied  method u sed  h e re .
B e c a u s e  s e v e r a l  hu n d red  hybrid  l in e s  may b e  in v o lv e d  in  a  
T a b a s c o  ty p e  b re e d in g  p rog ram , th e  c o n v e n t io n a l  m ethod  of in o c u la t io n  
c o u ld  be  la b o r io u s  a n d  t im e -c o n s u m in g .  R ich a rd s  and  M unger (53), 
D e a n  (15), a n d  A n za lone  (6 , 7) h a v e  u s e d  th e  a i r - b l a s t  t e c h n iq u e  to  
in o c u la te  s e e d l in g s  w i th  v i r u s e s .  The m ethod  i s  b e in g  t e s t e d  in  th e  
in o c u la t io n  of s u g a rc a n e  s e e d l in g s  in  th e  b re e d in g  program  in  th e  
D ep artm en t of P lan t  P a th o lo g y ,  L o u is ia n a  A gricu ltu ra l  E xperim ent 
S ta t io n .  The p o s s ib i l i ty  th a t  th e  a i r - b l a s t  m ethod of in o c u la t io n  
c o u ld  b e  u t i l i z e d  in  a  p e p p e r  b ree d in g  program  w a s  c o n s id e r e d .  P la n ts  
s c r e e n e d  for r e s i s t a n c e  c o u ld  b e  t e s t e d  u n d e r  g re e n h o u s e  c o n d i t io n s  
in  a  sh o r t  p e rio d  of t im e  by  th i s  m e th o d .
W h en  p la n t s  10—12 cm t a l l  w e re  in o c u la te d  on ly  o n c e  by  th e  
a i r - b l a s t ,  t r a n s m is s io n  w a s  lo w ,  ran g in g  from 3 0 .3 - 4 8  .6 % . I t  w a s  
a s s u m e d  th a t  y o u n g e r  p la n ts  w h ich  w e re  c o v e re d  by o ld e r ,  t a l l e r  p la n ts  
w e re  p ro te c te d  from th e  b l a s t .  W h en  th e  p la n t s  w e re  in o c u la te d  a 
se c o n d  t im e  a  g r e a te r  p e r  c e n t  in fe c t io n  w a s  r e c o r d e d ,  ran g in g  from 
5 0 .2 - 7 4 .6 % .  From t h e s e  r e s u l t s  i t  w a s  th o u g h t  t h a t  s t a n d  d e n s i ty  
a f f e c te d  th e  p e r  c e n t  t r a n s m is s io n .  On th e  c o n tra ry  27 .7%  b e c a m e  
in f e c te d  in  one  f la t  t h a t  c o n ta in e d  l e s s  th a n  300 s e e d l i n g s ,  w h i le  
74 .6%  b e ca m e  in f e c te d  in  a  f la t  t h a t  c o n ta in e d  n e a r ly  600 p l a n t s .
The d i s t a n c e  b e tw e e n  th e  b l a s t  a p p a ra tu s  an d  th e  t e s t  p la n t s  i s  a n  
im p ortan t  f a c to r .
D e a n  (15) re fe r re d  to  th i s  m ethod o f in o c u la t io n  a s  a  s p r a y -  
t e c h n iq u e .  H e found  th a t  w h e n  54 s u g a m a n e  s e e d l in g s  w e re  grow n
per f la t  the  t ran sm iss io n  ranged  from 3 4 .0 - 8 3 .3 % .  H ow ever, in  s u b ­
sequ en t t e s t s  he reports  th a t  w hen Sart Sargo se e d l in g s  w ere  sp rayed  
2 , 4 ,  6 ,  and 8 seco n d s  th e  per  c e n t  in fec tio n  w as  8 3 , 9 8 , 100, and  
100%, re s p e c t iv e ly .  R ichards and  M unger (53) reported  th a t  th e  sp ray  
tec h n iq u e ,  when used  to  in o cu la te  b e an  p la n t s ,  c a u s e d  in fec tio n  a s  
high a s ,  or h igher th a n ,  the  carborundum -rubbing m ethod. This w a s  
found to  be the  c a s e  in  th e  work p re se n te d  h e r e . The tim e required  
w a s  approxim ate ly  ha lf  of th a t  o f th e  conven tiona l le a f  rubbing m ethod. 
From th e s e  da ta  i t  ap p ea rs  th a t  th e  a i r - b la s t  method of in o cu la t io n  
cou ld  be a p p lied  in  a pepper b reed ing  program . The p la n ts  should  
be in o cu la ted  even ly  holding th e  b la s t  ap p ara tu s  about th ree  to  four 
cm from th e  p la n t s .  M ech an ica l  in jury  which re s u l te d  from the  b la s t  
w as  sm all so  th a t  p lan ts  recovered  from th e  in o cu la tio n  procedure  in  a 
very  short period of t im e .
SUMMARY
1. The d i lu t io n  en d  p o in t  o f TEV w a s  a p p ro x im a te ly  1 /5 ,0 0 0  in  e i th e r  
d i s t i l l e d  w a te r  o r a  p h o s p h a te  b u ffe r .
2 .  M axim um  v iru s  t i t e r  o c c u rre d  in  N ic o t ia n a  ta b a c u m  L. v a r .  H a v an a  
4 2 5 ,  13-17  d a y s  fo llo w in g  in o c u la t io n  o r w h e n  sym ptom s becam e  
s y s te m ic  in  th e  te rm in a l  l e a v e s .
3 .  F re e z in g  in f e c t io u s  to b a c c o  l e a f  e x t r a c t  g r e a t ly  r e d u c e d  th e  
in f e c t iv i ty  o f  TEV.
4 .  TEV w a s  b i re f r in g e n t  in  a  p a r t i a l ly  p u r i f ie d  p re p a ra t io n  an d  a n  
e le c tro m ic ro g ra p h  sh o w ed  i t  to  b e  a  r o d - s h a p e d  p a r t i c l e .
5 . A ttem pts  to  t r a n s m i t  TEV by  root in o c u la t io n s  w e re  d i f f ic u l t ,  
h o w e v e r ,  w h e n  a  p in  a p p a ra tu s  w a s  u s e d  to  in ju re  th e  root 
s y s t e m s ,  t r a n s m is s io n  w a s  a c c o m p l i s h e d .
6 .  W h e n  T a b a sc o  s c io n s  w e re  g ra f te d  to  r e s i s t a n t  p e p p e r  r o o t s to c k s  
th e n  in o c u la te d  w ith  TEV, w i l t  d id  no t o c c u r .  W h en  r e c ip r o c a l  
g ra f t s  w e re  m ade o f  th e  a b o v e  u s in g  T a b a s c o  p la n t s  a s  th e  r o o t -  
s t o c k ,  w i l t  o c c u r r e d .
7 .  T a b a s c o  p e p p e r  p la n t s  c le f t  g ra f te d  to  s e v e n  d if fe re n t  ro o ts to c k  
v a r i e t i e s  a n d  in o c u la te d  w ith  TEV d e v e lo p e d  s tem  n e c r o s i s , l e a f  
s p o t s ,  a n d  c r in k le d  a n d  d i s to r te d  te rm in a l  l e a v e s  a b o u t  15-20  
d a y s  fo llo w in g  in o c u la t io n .  -
51
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8 .  T abasco  pepper p lan ts  approach g rafted  to  Bell or C ayenne  pepper 
p lan ts  and inocu la ted  w ith  TEV did not w ilt  un til  th e  Bell or C ayenne  
p lan t w as sev ered  at the  so i l  l in e .
9 . Root and le a f  ex tra c ts  p repared  from w il ted  T abasco  pepper p lan ts  
did not produce a s ig n if ican t  number of le s io n s  w hen a s s a y e d  on 
Chenopodium am arantico lor C o s te  & Reyn. D ilu tion  e x tra c ts  p re ­
pared  from a w ilted  T abasco  pepper p lan t did not in c re a s e  the  
number of le s io n s  produced .
10. L esions w ere  produced on rubbed le a v e s  of T abasco  pepper p lan ts  
and tobacco  p la n ts ,  H avana .425, a s  rev ea led  by the  s ta rc h - io d in e  
t e s t .  The number of le s io n s  produced w as  in c o n s is te n t .
11. TEV w as recovered  from w ilted  T abasco  pepper p lan ts  on the  day 
of w il t  and  up to  20 days fo llow ing.
12. T abasco  pepper p lan ts  in ocu la ted  w ith a  1 /1 d ilu tion  of v irus 
ex trac t from tobacco  w il ted  in  a shorter period of tim e th an  th o se  
in ocu la ted  w ith  a 1 /500 d ilu tion  e x tra c t .
13. The pH w as not s ig n if ican tly  changed  in  d i s e a s e d  T abasco  pepper 
p lan ts  a s  compared with h ea lth y  T abasco  p la n ts .
14. Four p lant pa thogen ic  nem atodes , includ ing  Xiphinema s p . , w ere
*
not cap ab le  of transm itting  TEV under th e  sp e c if ied  method u s e d .
15 . W hen th e  a i r - b la s t  method of in o cu la tio n  w as  u se d  30-100% of 
the  p lan ts  becam e in fe c te d .
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Figure I .  The time at which maximum TEV occurred in Havana 
425 tobacco  le a v e s .  Two t e s t s  are included in  th is  
g ra f t .  The two curves labe led  in fec ted  rubbed le a v e s  
and in fec ted  lea v es  are from te s t  number one . The 
other two curves are  from te s t  number tw o .
Figure  I I .  The p in  a p p a ra tu s  u s e d  to in o c u la te  ro o ts  o 
T a b a sc o  p e p p e r  p l a n t s .
60
Figure III .  A c le f t  graft w ith a T abasco  pepper sc io n  on 
a Bell pepper ro o t s to c k .
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Figure IV. The le a v e s  above w ere  ta k e n  from sc io n s  of pepper 
p la n ts  b e lo w . All s c io n s  of t h e s e  p la n ts  w ere  i n ­
o c u la te d  ex ce p t  th e  f i r s t  p lan t  on th e  l e f t .  From 
le f t  to  right: T ab a sc o  sc io n  on T ab a sc o  r o o t s to c k , 
T ab a sc o  sc io n  on T ab a sc o  ro o ts to c k ,  Bell s c io n  on 
T ab a sc o  ro o ts to c k ,  T ab asco  sc io n  on Bell ro o ts to c k ,  
C a y en n e  s c io n  on T ab a sc o  r o o t s to c k , and T ab asco  
sc io n  on C ay en ne  ro o ts to c k .
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Figure V. Tabasco  pepper p la n t .  Yield 1.5 lb s ,  height 
36 in c h e s ,  and w idth 42 in c h e s .
Figure VI. Tabasco  sc io n  grafted  to  a Bell ro o ts to ck .
Yield 1.25 lb s ,  height 34 in c h e s ,  and width 
36 i n c h e s .
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F igu re  VII.
F igu re  VIII.
T a b a s c o  s c io n  g ra f te d  to  C a y e n n e  r o o t s t o c k . 
Y ie ld  1 .2 5  l b s ,  h e ig h t  38 i n c h e s ,  a n d  w id th  
40  i n c h e s .
T a b a s c o  s c io n  g ra f te d  to  a  C a y e n n e  r o o t s to c k .  
Y ie ld  0 .5  l b s ,  h e ig h t  25 i n c h e s ,  and  w id th  30 
i n c h e s . N ote  th e  l a t e r a l  b ra n c h e s  p ro d u c e d  on  
th e  r o o t s t o c k ,  a n d  th e  l im i te d  grow th  o f th e  s c i o n .
Figure IX. Cut stem s from Tabasco  sc ions  which w ere grafted 
to  Long Red C ayenne ro o ts to c k s .  The stem  above 
w as tak en  from the  sc ion  inocula ted  with TEV.
Note the  stem  n e c r o s i s . The other stem below w as 
from the  control p l a n t .
Figure X. Leaves taken  from a T abasco  sc ion  which w as grafted  
to  Long Red C ayenne ro o ts to ck . The lea f  on the  left 
w as tak en  from the  TEV in fec ted  sc io n .  The lea f  on 
the  right w as  taken  from the  hea lthy  sc io n .
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F ig u re  XI. L e a v e s  from T a b a s c o  s c i o n s  on  S w ee t  B anana  an d  
T a b a s c o  r o o t s t o c k s .  Left to  r ig h t :  t e rm in a l  l e a f ,  
r o o t s to c k  S w ee t  B an an a ;  o ld e r  l e a f ,  r o o t s to c k  
S w ee t  B anana ; o ld e r  l e a f ,  r o o t s to c k  T a b a s c o ;  
an d  o ld e r  l e a f ,  r o o t s to c k  T a b a s c o .  The th r e e  
l e a v e s  o n  t h e  l e f t  w e re  o b ta in e d  from in o c u la t e d  
p la n t s  w h e r e a s  th e  o th e r  w a s  n o t .
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Figure XII. The in o c u la te d  p lan t  on th e  le f t  is  a  T ab asco  sc io n  
g rafted  onto  a Yolo W onder ro o ts to c k .  Note the  
mild l a te r a l  bud p ro life ra t io n  and bud b la s t  in d i ­
c a te d  by th e  a rro w s. The p lan t  on th e  r igh t is  a 
T abasco  sc io n  g ra f ted  to  a  Yolo W onder ro o ts to c k .
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F ig u re  X III. T he B e ll  p e p p e r  p l a n t  o n  t h e  l e f t  w a s  a p p ro a c h
g ra f t e d  t o  t h e  T a b a s c o  p e p p e r  p la n t  o n  th e  r i g h t .
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Figure XIV. The plant on the  left showing symptoms 15 days
afte r  w ilt s ta r te d .  The c en te r  p lan t 84 days a fte r  
w ilt  s ta r ted  i l lu s t ra te s  th a t  som etim es p lan ts  do 
not die but tend  to  rem ain a live  and produce 
numerous la te ra l  b u d s .  A healthy  p lant on the  
r ig h t .
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F ig u re  XV. A f la t  o f  T a b a s c o  p e p p e r  p la n t s  o n e - h a l f  w h ic h  
w e re  a i r - b l a s t e d  w i th  TEV a n d  t h e  o th e r  h a l f  
w ith  d i s t i l l e d  w a t e r .
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